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ANCIENT RECORDS OF BIRDS FROM THE ISLAND OF ST. 
CROIX WITH OBSERVATIONS ON EXTINCT AND 
LIVING BIRDS OF PUERTO RICO 

By Alexander Wetmorb 
United States National Museum 

During the summer of 1934 Dr. L. J. Kom, working under the 
Museum of the American Indian, Heye Foundation, of New York 
City, excavated a kitchen midden on St. Croix in tlie Virgin Islands, 
from which he obtained a considerable collection of bones of birds. 
Identification of this material has revealed 23 species of birds, 
including a number of records of value as the following list will 
show. The collection has been of particular interest in view of my 
earlier studies of bones from middens on this same island from ex¬ 
cavations made by Mr. Theodoor Booy.^ And, further, has been 
of importance in connection with some of the extinct species found 
also on Puerto Rico. The additional information regarding these 
former Puerto Rican birds is of definite value in connection with 
the fauna of tliat island. 

The site was at a place known as Concordia on the south coast 
about one and one half miles east of Southwest Cape, which marks 
the extreme southwestern extension of the island. The midden was 
located about 400 yards inland from the beach and was about 30 
inches in depth. Bones of mammals, birds, turtles and fishes were 
found to the bottom of the deposit, with more birds at the center 
level than elsewhere. 

As with most material of this kind the exact age of it is not cer¬ 
tain, except that it antedates the period of discovery, since the 
deposits do not include objects of European origin. The bird bones 
are in good condition except for breakage, and are entirely free of 
animal matter. It is assumed that they have an antiquity of between 
500 and 800 years. The assemblage gives a definite picture of the 
larger species in the avifauna of St. Croix before the forests and 
lagoons were despoiled by Caucasian intrusion. 


* See Proe. U. S. Nat. Mue., yoI. 54, 1918, pp. 518^522, pi. 82. 
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The material is preserved in the collections of the U. S. National 
Museum. Drawings illustrating certain specimens have been made 
for me by Mr. Sidney Prentice. 

PROCELLARIIDAE 

PuppiNus LHERMiNiERi Lcsson. Audubon^s Shearwater. 

Two humeri with the extremities somewhat broken represent this 
species without question. Audubon's shearwater was found earlier 
in De Booy's material from a midden on Magen's Bay on the north 
coast of St. Thomas, and is known to breed on Saba Island two and 
one half miles south of the western end of St. Thomas. The present 
record is the first report of it from the island of St. Croix. 

PELECANIDAE 

Pelecanus occidentals Linnaeus. Brown Pelican. 

Eei)resented by parts of two humeri and an ulna. 

HULIDAE 

SuLA DACT\LATRA Lessoii. Blue-faced Booby. 

A cranium, measuring 40 mm. in transverse diameter across the 
occipital region, from its size is identified without question as this 
species. The specimen represents the only record for the blue-faced 
booby from this area, and is a record of considerable importance as 
it indicates a greater range for the species in prehistoric times than 
at present. While the blue-faced booby nested formerly in the 
Bahamas it has not been re])orted from the Virgin Islands or Puerto 
Rico. The nearest modern colonies of which I have record are on 
the Alacran reefs of Yucatan, the Grenadines and Los Hermanos 
Islands on the coast of Venezuela. 

SiTLA LKUCOGASTER (Boddacrt). Brown Booby. 

Represented by a cranium, fragmentary humeri, ulnae, coracoids, 
a metacarpal and a tibio-tarsus, this species is easily recognized. The 
tibio-tarsus is distinctly larger than in S piscator. The brown booby 
occurs today along the shores of St. Croix and Puerto Rico. 

SiT]^.A PISCATOR (LinnaeiVs). Red-footed Booby. 

A fragmentary liumerus, a metacarpal and an ulna come from 
this species which in general is distinguished from the brown booby 
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by rather definite skeletal characters. The humerus which is almost 
the same in size in the two, in the present species has the ridge for 
the insertion of the latissimus dorsi muscle placed farther from the 
upper margin of the bone than in Sula leucogaster. The ulna and 
metacarpal are more slender. 

ARDEIDAB 

Ardea herodus Linnaeus. Great Blue Heron. 

A broken pelvis, parts of three tibio-tarsi, and a broken femur 
come from this species, easily distinguished from other herons by 
larger size. 

Nyctanassa violacea (Linnaeus). Yellow-crowned Night Heron. 

This common heron is represented by fragments of five humeri 
and two femora. 

PHOENICOPTERIDAE 

PnoENiroPTERUs RUBER Linnaeus. Flamingo. 

Next to I)e Booy’s Rail this species is the most common bird in 
the present collection, indicating that it was of regular occurrence, 
and calling to mind the statemCift of A E. Newton^ that ‘‘large 
bands of some species ot* flamingo x x x x are said to have formerly 
visited St. Croix periodically, and even of late years a few seem to 
have been occasionally observed. There has been no other report 
of this bird until now, and these bones seem to be the only specimens 
extant from St. Croix. The species seems to have been considerably 
reduced in numbers com])aratively soon after the coming of white 
men. 

ANATIDAE 
Chen sp. 

The proximal half of a left humerus represents a goose of this 
genus, agreeing in size and outline with males of Chen hyperhorea hy- 
perborea (Pallas). It may be noted however that in the lesser snow 
goose and the blue goose the head of the humeius shows no differ¬ 
ences, so that this fragment is not identified to species. The specimen 
is of definite interest in that it is the first indication of these birds 
in the Virgin Islands. As the lesser snow goose formerly came 
regularly to Cuba ^ it is probable that the St. Croix bird was of that 
form. 

1869, pp 365-366 

* Barbour, T, Mem Nuttall Ornith Club, 1928, p 42 
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In my account of the Birds of Porto Rico and the Virgin Islands ^ 
I gave uncertain records of white geese for Puerto Rico under the 
name of the Greater Snow Goose. It seems more probable in view 
of the greater range and more extended migration of the lesser snow 
goose that these notes properly relate to the latter form. 

Mareca AMERICANA (Gmelin). Baldpate. 

This duck, rare in migration in the West Indies, is represented 
by the distal end of a humerus. It is still found at the proper 
season on St. Croix as H. A. Beatty * records one killed on Krause 
Lagoon on November 11, 1921. 

Dafila bahamensis (Linnaeus). Bahama Pintail. 

Several humeri and a few other bones attest the presence of this 
resident form. 


BALLIBAE 

Rallus longirostris Boddaert. Clapper Bail. 

Five complete tibio-tarsi and eight fragments of the same bone 
indicate the presence of this inhabitant of mangrove swamps. It is 
of interest to record that Beatty® records this bird as “common in 
the mangroves bordering Krause Lagoon, the only place on the island 
where they arc found.This locality is on the southern part of St. 
Croix not far from the kitchen midden where the bones noted above 
were obtained. 

loNORNis martinica (Linnaeus). Purple Gallinule. 

The lower end of a metatarsus comes from this handsome species 
which has not been recorded previously from St. Croix though it is 
of regular occurence in Puerto Rico. The metatarsus in this species 
is easily distinguished from that of the Florida gallinule by the 
larger, deeper and more distinctly marked depression for the hallux, 
and by the pronounced trough-like excavation of the posterior face. 
Toward the head the inner margin of the bone becomes a thin plate, 
entirely unlike other species of its family that I have examined, ex¬ 
cept Porphyrio, which has the same general conformation of this bone. 

^ New York A(Akl Sd , Sclent. Burr. Porto Rico and Virfin Idaadf, tol. 9, 192T, 
806. 

• Jonm. Dept. Agrie. Porto Rico, v(d. 14, Jnly, 1080, p. 187. 

• Jonm. Dept. Agrie. Porto Rico, yol. 14, July, 1980, p. 189. 
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Nesotboohis debooyi Wetmore, De Booy^s Bail. 

The abundance of this curious rail and its importance as a food 
item among the St. Croix Indians is attested by the quantity of 
iKmes from the present deposit, there being remains of at least a 
dozen individuals and probably more. This rail and the flamingo 
are in fact the species most commonly represented. The rail material 
includes numerous femora and tibio-tarsi, several of them complete, 
and two humeri. One of the latter {figs. 1-2) is complete and shows 
the characters of this bone perfectly, previous specimens available 
having been more or less damaged. Though the humerus in all rails 
is relatively small, in Nesotrochis, when compared with other parts 
of the skeleton, this bone seems especially weak. The complete 
specimen has the following measurements: Total length 62.9, 
transverse breath of head 13.0, transverse of distal end 10.0, 
transverse breadth of shaft at center 4.2 mm. There can be no doubt 
that Nesotrochis did not have the power of active flight. The 
humerus mentioned is so important that drawings are given to show 
its characters, the specimen from Cueva San Miguel, Puerto Rico, 
that I have illustrated previously J Jiaving been defective at the lower 
end and on the crista superior due to corrosion from the soil in which 
it was preserved. 

Most interesting in the present collection of bones of this species 
are the four specimens representing the metatarsus, which has been 
known previously only from a fragment, found in Puerto Rico, of 
the distal third of the bone. One of the present bones is complete 
except for slight breakage on the edge of the inner trochlea, another 
has the trochlea broken, and the remaining two are fragments of 
the head and the adjacent shaft. The complete specimen (flgs. 3-7) 
is strong with well developed trochlea which are relatively heavy, 
with those at the sides less elevated above the central one than is 
usual in rails. 

The facet for articulation of the hind toe is faintly indicated, less 
BO than in any of the other rails examined, seeming to point to a 
Blight and little functional development of that digit. The head is 
l>road and strong and the shaft relatively heavy. The entire bone is 
decidedly reduced in length and strengthened in form when placed 
beside the metatarsus of such a species as Aramides. Following are 

Amer. Hus. Nst. Hist, toL 46, May 22, 1982, flgs. 6-9; New York Aeafl. 
BsL Seleiit, Sunr. Porto Bieo and Virgin Inlands, 9, pt. 8, p. 84. 
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measurements of the complete specimen: Total length 71.5, transverse* 
breadth of head 13.0, transverse breadth of trochlea 14.6, transverse 
breadth of shaft at center 5.9 mm. The broken specimen measures- 
13.5 mm. across the trochlea and 6 mm. across the center of the shaft* 
One of the fragments in only 5.4 mm. across the shaft. 

The addition of the complete metatarsus to the skeletal elements 
of this species alters somewhat my earlier beliefs ^ as to the aflSnities 
of Nesotrochis among living rails. Principally from evidence ob¬ 
tained from the femur and tibio-tarsus I have believed it to be “a 
highly specialized off-shoot from the primitive stock that has pro¬ 
duced Aramides and closely allied (but not ancestral) to that group 
of species.” The metatarsus in the relative position of the trochlea 
and the form of the talon and adjacent parts is nearest the sub¬ 
family Gallinulinae. The tibio-tarsus has the head somewhat like 
that of Aramides while the distal end inclines toward the gallinules. 
Characters of the femur are much obscured by its heavier form so 
that this bone offers nothing of importance in considering relation¬ 
ships, while the humerus is so highly peculiar as to show no definite 
affinities. 

After careful consideration and fresh comjiarisons of the ad¬ 
ditional material listed above I am led now to consider Nesotrochis 
a specialized form of the sulifamily OaUinuUnac, that so far as the 
New World is concerned has no close relatives. Curiously enough 
the modern sjiecies that 1 have seen whose skeleton is most similar 
to Nfsotrochis is Tribonyx mortierii Du Bus of the distant island of 
Tasmania. Proportions of the lower limli are quite similar in the 
two species considered, though femur, tibio-tarsus and metatarsus- 
are distinctly heavier in Tribonyx, The humerus is about the same 
in size in both There is suggestion in these similarities not so 
much of close affinity as of a former wide distribution of a group of 
non-volant, cursorial forms of habits quite different from those of 
aquatic or marsh inhabiting species. While Nesotrochis may lie now 
considered an aberrant member of the subfamily (iallinulinae there 
is suggestion that it may merit subfamily recognition when more is. 
known of it. 

It appears from information at hand even more certainly than 
before that De Booy's Rail was not a pond, lake or marsh frequent¬ 
ing bird that vfttded habitually in water, but instead a courser that. 

Aver. Mub. Nat. Hist, vol 46, 1922, p. 311 



ANCIBKT BBOOBDS OF BIRDS FROM THE ISLAND OF ST. CROIX 11 

ran over drier ground. It will be recalled that it has been found 
on St. Thomas, St. Croix and Puerto Eico. It is now known from 
the larger lower limb bones, part of the pelvis and the humerus. 
Additional discoveries will be awaited with interest. 

LARIDAE 

Thalasseus MAXIMUS (Boddacrt). Royal Tern. 

An assortment of wing bones come from this common species. 

Angus stolidus (Linnaeus). Noddy Tern. 

Newton in 1859 thought that the noddy came to St. Croix but 
had no definite report for it. A humerus from the midden collection 
is the first definite record for the island. 

COLTTMBIDAE 

CoLUMBA LEuoocEPHALus Linnacus. White-crowned Pigeon. 

This common species is represented by an ulna and a humerus. 

CoLUMBA SQUAMOSA Bonnaterre. Scaled Pigeon. 

• 

An ulna, similar to that of the white-crowned pigeon but larger, 
is identified as this species. 

Zknaida zenaida (Bonaparte). Zenaida Dove. 

This is a common species on St. Croix, of which four humeri and 
two ulnas have been identified. One humerus and the two ulnas are 
smaller than skeletons of this species at ])resent in the National Mu¬ 
seum collections, but the difference is considered within the range 
of individual variation. 

Peters ^ recently has treated Z, zenaida as a subspecies of Zenaida 
aurita. While the two are clearly representative of the same type 
of dove it is my feeling that the uniform differences between them 
are considerable enough to warrant separation of the two groups as 
distinct species. I have therefore listed these bones under the name 
Zenaida zenaida. The differences between the two may be sum¬ 
marized as follows. 

Zfnaida zenaida. Adult, grayer, paler above, below deeper red¬ 
dish brown, slaty gray on abdomen and distinctly darker on under 


’Auk, 1927, p 635; Condor, 1984, p 216. 
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tail-coverts; juvenile, paler above than adult, duller, less reddish 
brown, below, with under tail-coverts dark as in the adult. 

Range, Bahamas and Greater Antilles (including Puerto Rico) 
to St. John, Tortola, Salt Island, and Virgin Gorda in the Virgin 
group. 

Zenaida aubita. Adult, darker and more rufescent above, paler 
below, with abdomen and under tail-coverts decidedly lighter; 
juvenile, darker above than adult, darker also on neck and chest but 
with under tail-coverts light. 

Range, Saba, St. Bartholomew and St. Eustatius to Barbadoes. 

Both show darker and lighter extremes due to the extent of 
brown in the plumage and an occasional individual of aurita has a 
considerable reddish suffusion over the abdomen and under tail- 
coverts, but such are separated from zenaida without difficulty. It 
is especially noteworthy that the differences between the two are as 
pronounced in juvenile individuals as in adults. 

The Anegada Passage seems to be the dividing line in range of 
these two species. 

I may note that earlier^ I have listed Zenaida aurita from St. 
Croix on the basis of a record by Cory I now believe that this is 
erroneous and that this report by Cory refers properly to Z, zenaida. 
No other records of aurita have come from this island. The report 
of aurita from Virgin Gorda also I believe to be in error. 

PSITTACIDAE 

Ara autocthonbs sp. nov. 

Characters.—Tibio-tarsus similar to Ara tricolor Bechstein *but 
larger in transverse width; form slender when compared with larger 
macaws. 

Type, U. S. Nat Mus. No. 343033, left tibio-tarsus, from Con¬ 
cordia, southwestern St. Croix, Virgin Islands, collected in kitchen 
midden deposits in 1934 by Dr. L. J. Kom. 

Bemarks, —The left tibio-tarsus of a small macaw (figs. 8-9) is the 
most unexpected find in the entire collection, as there has been no 
previous report of such birds from St. Croix. The specimen is from 

^Soliiiit. Surr. Porto Rico and Virgin Iidandi, vol. 9, 1927, p. 898. 

*Auk. 1691, p. 48. 

*A [fa] tricolor Beehatein, AUg, Ueb. V8g., toI. 4, pt. 1, 1811, p. 84, ^ 1. 
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an individual that, while fully grown, was still immature as the bone 
is slightly spongy about the extremities. In size it is intermediate 
between such large species as Ara mdcao and A, militaris and the 
small A. severa. Its slender proportions and the more elongated 
ridges about the proximal end serve to show that it is truly a macaw 
and not an Amazon parrot like the large Amazona imperialis. 

When compared with the tibio-tarsus of living macaws it is 
marked by slender form and a slightly greater posterior development 
of the proximal end. Aside from this its only peculiarity seems to 
rest in its dimensions which do not fall within those of any other 
species known. 

It measures as follows: Total length 77.7, transverse breath across 
distal end 9.4, smallest transverse diameter of shaft 3.9 mm. 

In the following list there are given the forms of macaws that 
have been recorded from the West Indies, with their distribution: 

Ara tricolor Bechstein. Cuba, Isle of Pines. 

Ara gossei Rothschild. Jamaica. 

Ara erythrocephala Rothschild. Jamaica. 

Ara sp. Haiti. , , 

Ara guadeloupensis Clark. Guadeloupe, Martinique. 

Ara martinica (Rotlischild). Martinique. 

Ara atwoodi Clark. Dominica. 

Ara erythrura Rothschild. One of the West Indian Islands. 

Anadorhynchus purpurascens Rothschild. Guadeloupe. 

It is obvious that the relationship of the bird from St. Croix to 
any of the above is difficult to establish. There is only one, Ara 
tricolor, of which specimens are extant, the rest having been described 
or recorded on the basis of indefinite, uncertain and incomplete ac¬ 
counts of early travelers. 

The tibio-tarsus from St. Croix is from a slightly larger bird than 
the Cuban macaw as shown by comparison with the lower end of 
the tibiotarsus in two skins of Ara tricolor in the National Museum 
collections. Further than this there is little that may be said about 
it except that it has the peculiar value of being the only specimen 
now known of any other species of the group frofii the W^t Indies, 
and that it is the only record for the region from which it comes, 
the nearest report for a macaw to the west being from Haiti, (none 
being known from Puerto Rico), and from the east and south from 
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Guadeloupe. While many uncertainties accompany the bone from 
St. Croix, particularly its alBfinity with the forms that have been 
described from the accounts of early travellers, it has seemed best 
to designate it by name rather than to leave it without such identi¬ 
fication. 

STRIGIDAE 

(lYMNASio NUDiPES NEWTONi (Lawrence). Newton's Owl. 

Two femora, one complete and one broken tibio-tarsus, and part 
of a humerus come from at least two individuals. Identification to 
subspecies is made on geographic grounds as these bones do not dif¬ 
fer from a skeleton ot G. n. nndipes from Puerto Rico. 

CORVIDAE 

CoRvus LEUCO(3NAPHALTTS Daudin. Puerto Rican Crow. 

With eight more or less complete humeri and other bones of this 
crow in the present collection its former abundance in St. Croix is 
established, especially since this is the third site on the island from 
which bones ot‘ these birds have been obtained. De Booy secured it 
near the mouth of Salt River, and Mrs. Hugo Hark has forwarded 
specimens from a midden on the Richmond Estate near Christiansted. 
There can be no reasonable doubt that it was native on St. Croix and 
that it ranged the primitive forests of that island in some numbers. 
That it was a resident is rendered more certain by the fact that a 
number of the bones are from young birds that had either come 
from the nest or were only recently on the wing. 

CoRVUS PUMiLis Wet more. Lesser Puerto Rican Crow. 

.This extinct crow, described from an ulna obtained in a cave 
deposit near Morovis, Puerto Rico, has been known until now only 
from the type specimen. It is of great interest to report a complete 
tibio-tarsus (figs. 10-12) from St. Croix that, on the basis of analogy 
in size, must be ascribed to this species, thus affording at one and 
the same time information on an additional skeletal element, and an 
extension of range to another island. 

One of the principal characters in distinguishing Corvus pumilis 
has been size, the ulna being distinctly smaller than that of C. 
leucognaphalus and slightly larger than that of C. palmarum. This 
same degree of difference is found in the tibio-tarsus from St. Croix. 
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lo three skeletons of leucognaphalus from Hispaniola the length of 
the tibio-tarsus varies from 82.8 to 85.1 mm. In seven pdlmarum 
from the same island this bone ranges from 71.9 to 77.4 mm. The 
specimen from St. Croix measures 78.1 mm. and as it carries about 
the same proportion of greater size as the ulna it is considered to 
be pumUis. It is appreciably heavier in shaft and extremities than 
the largest palmarum at hand so that there is no difficulty in separat¬ 
ing it from that species. 

Remembering that two forms of crow, one large and one small, 
range today in Cuba and Hispaniola, and that the finding of the 
extinct pumUis in Puerto Rico gave similar representation for that 
island, it is quite natural to discover the same combination on St. 
Croix. While pumUis is near palmarum additional skeletal material 
of both indicates that they are distinct. 

The present find adds another interesting species to the avifauna 
of St. Croix. 
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Explanation of Plate 

I 

Pigs. 1-2.—^Right humerus of De Booy’s Rail, Nesotrochis debooyt, 
about natural size. 

Pigs. 3-5.—Left metatarsus of De Booy’s Rail, Nesotrochis ds- 
booyi, about natural size. 

Pigs. 6-7.—Outline of head and troehleae of metatarsus of De 
Booy’s Rail, Nesotrochis debooyi, about natural size. 

Pigs. 8-9.—Left tibio-tarsus of St. Croix macaw, ^Iro mtocthones,. 
about natural size. 

Pigs. 10-12.—^Right tibio-tarsus of Lesser Puerto Rican Crowv 
Corvus pumUis, about natural size. 



9 « 


















STUDIES OF THE NESTING ACTIVITIES OF LATIMER’S 
VIBEO {VIBEO LATIMEBI BAIRD) 

By Nina G. Spaulding 

The observations included in this paper were made at Algarrobo, 
which is situated about half way between Vega Baja and Manati 
on the north coast of Puerto Rico. Here, a sandy, brush-covered 
coastal plain which includes Laguna Tortuguera and varies in width 
from about three to five miles, is abruptly terminated on the south 
by a series of steep, rugged, limestone hills. East and west the 
plain extends unbroken for miles 

This study was made on a five-hundred acre finca extending 
from the shore of Laguna Tortuguera, across the coastal plain, back 
into the first outeropiiing of limestone hills. Only a small percent¬ 
age of this acreage was under cultivation. The remainder was 
overgrown with a low growth of scrub and brush. In sections, 
especially over certain parts of the coastal plain and in poorly kept 
pasture lands the growth was sparse! Other sections, including the 
hills were so densely wooded and tangled with vines that a path had 
to be cut in order to penetrate them. There were many small trails 
throughout the finca. It was the exact type of country favored by 
the species under consideration. A particularly attractive locality 
was a brushy x^asture through which meandered a sluggish brook, 
bordered by a low growth of shrubs and trees. 

The study in hand covers a period of three seasons, the first in 
1927, from March 2 to June 20; the second, in 1930, from April 
1 to May 27; the third in 1931, from January 27 to June 20. 

Song. —The song of this species is exceedingly sprightly and 
vivacious. It usually consists of four syllables two of which are 
strongly accented. The accent most commonly falls on cither the 
first and last or second and last syllables,^ as mod-cha-che-pib; pa 
we pa chu. Sometimes only one accent occurs, as pa-chibby-chH. Syl¬ 
lables are occasionally increased in number, as cha-icha-reicha-ro6k, 
and sometimes decreased, as, we-pa-yofi,. One couplet may be sung 
at intervals of from one to three seconds and for a period of several 
minutes and then change to a different couplet and continue in the 
same manner. On February 10, for a period of two hours, a bird, 

w. 
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presumably a male, sang on an average of every 4 minutes and 16 
seconds. Song activity occurs with the greatest frequency and 
vivacity from the time the male first acquires his territory, through 
courtship to about the middle of the nest construction period. From 
that time frequency and vivacity gradually wane, but it is the cus¬ 
tom of the male to sing throughout the breeding cycle. The female 
sings also, but her singing is restricted to the courting season and 
in some individuals continues while nest building is in progress. 
One supposed female was noted constructing a nest (with her mate), 
who never uttered a note. When the female is in song, singing 
occurs responsively between the pair. At times responses follow 
so rapidly that at the climax, both birds are singing at once a most 
lively medley of all the varying couplets in their repertoire. Such 
an exhibition sometimes lasts unbroken for 20 minutes. One such 
was noted as early as February 26. This was during courtship. 
Another courtship display, sex undetermined, was the utterance of a 
rattle-like note, chur-cliur~chur-r-r-r given loudly and sprightly with 
increasing rapidity, in response to a couplet sung by the mate. This 
species also has a love warble. It occurs so rarely that one is for¬ 
tunate to hear it. One such exhibition consisted of one syllable 
uttered rapidly on the same pitch, with increasing rapidity, and 
finally terminating in a deliciously sweet-toned but almost inaudible 
series of liquid notes. 

Responsive singing not only occurs between the two sexes, but 
also between two males (supposedly) in adjoining territories. When 
a mate enters the territory of another bird a lively duet ensues, and 
the intruding bird soon departs. One such event was noted when 
a pair were feeding near a nest they were building. One of the 
mated pair took no part in the singing. 

Call Notes .—These were of three types: a grating, hoarse, cat-like 
mew; watchman’s rattle-like c/iurr-r-r-r-rrr, sometimes increasing in 
rapidity and accent, then diminishing and descending at the end| 
used at times as a scold note and at times in courtship, as has been 
stated, and tup tup often used as a conversational note by a pair 
when busy gleaning insects or nesting material together. 

Territory .—This species has a well-defined territory, most easily 
determined preceding the time that the male acquires a mate. His 
voice is then heard daily within certain limited confines, beyond which 
he never seems to go. The nest is most frequently built on <me of 
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its borders^ and the rest is used as a feeding ground. In one instance 
the nest was placed in a line of trees and brush, beside which was a 
foot trail. Beyond that lay the feeding ground. It was quite 
densely covered with icaco (Chrysobalmus icaco L.). Territories are 
acquired at an early date. On my earliest arrival at the finca (Jan. 
27), a solitary male whose activities were limited to one particular 
locality was noted. Day after day all day long his voice could be 
heard as he assiduously searched for insects within this limited area. 
He had chosen brushy pasture land, through which ran a sluggish, 
brush-bordered brook. Another male which had chosen for his 
territory a jungle-tangled hillside had a mate upon my first record 
of him (Feb. 3). 

Nest ,—The nest is cup-shaped and pendant. It is supported be¬ 
tween two forked or parallel twigs, and is situated to 8 feet above 
the ground. It almost invariably overhangs an open space in the 
midst of a thicket, or else is found in a shrub or tree in a wind-break, 
bordering an open field, or in a border line of brush on the edge of 
a woods. 

It is composed of 3 layers, the outer or camouflage, -the foundation 
layer and the lining. The camouflage layer consists of bits of green 
moss, tan colored plant known and white spider egg sacs. This 
layer is unevenly distributed. Stems of Spanish or Florida moss 
{Tillandsia usneoides L) with the outside removed by decay, com¬ 
pose the foundation layer. The lining is a scanty layer of wiry, 
dried grass. Cobweb is employed to seal the nesting material over 
the two supporting twigs. We are indebted to Dr. Nathaniel L. 
Britton for identification of the Tillandsia stems, which have the 
appearance of black horsehair. When completed, the nest is a dainty, 
transparent affair and is so fragile that the incubating bird can be 
partially seen through the nest wall. Dimensions in inches average: 


Outside 

Inside 

Length 2^^ 

2%* 

Width 2 

IVz 

Depth 2^ 

2% 


The height of the nest-building season is in the early part of May. 
One nest observed was begun on the second of that month. Many 
completed nests are found by the 15th. My latest record for the 
beginning of nest building occurred on May 16. March 20 is my 
earliest record. 
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In the one case of entire nest construction which I had an op¬ 
portunity to observe, the pair spent 10 days to the laying of the 
first egg, though the nest was practically finished in 6 days. Both 
birds shared in its construction until the afternoon of the 5th day, 
when the female, apparently, did all the work. The male continued 
to sing but no response came from the busy female. However, the 
male was a close attendant to his mate, hovered in the vicinity of 
the nest while the female was away searching for nesting material. 
Upon her arrival at the nest, he Wtmld sing in the bushes close by. 

At the beginning of the nest, Tillandsia stems were dropped 
loosely over the two twigs from which the birds had chosen to suspend 
it. Later in the day, spider egg sacs were dropped into the dangling 
stems. Only three caught in its meslies. About 4 P. M., a loose 
combination of the pendant stems was effected, wlien twice one of 
the pair slipped between the supporting twigs, and by kicking and 
squirming matted and interweaved them to form the base of the nest. 

During Die second morning, the matei'ial brought consisted of 
spider egg sacs and two deposits of Tillandsia. At 12 M., the first 
load of plant down was brought. Tillandsia stems still dangled 
loosely. 

By the 5th day the nest had been wholly closed beneath. Moss 
had been added and kicked through the matted Tillandsia stems to 
the outside. With the exception of one Tillandsia stem, moss con¬ 
tinued to be the only material added that morning. In the after¬ 
noon, 4 loads of wiry, dried grass, 1 of Tillandsia, 2 of cobweb and 
2 of plant down were deposited in the order given. The plant down 
was nestled through to the outside where it appeared with the green 
moss and spider egg sacs in the outer layer. Dried grass was the only 
material added on the 6th day. In the morning 10 loads were brought, 
averaging one every Yiy^ minutes. In the afternoon only 3 visits 
were paid to the nest, averaging one every 48 minutes. No song 
was uttered by the worker, indicating it to be the female. Singing 
by the male had markedly decreased, averaging one period every 
18 minutes. Once, one of the pair uttered the love warble, sex 
unknown, but presumably, the male. 

No nesting material was added after the 6th day to my knowledge^ 
Stealthiness 6f movements increased. Singing by the female had 
ceased entirely by the 10th day, when the first and only egg was laid. 
The pair deserted the nest on the 12th day. 
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DATA REGARDING NESTS OBSERVED 


1 

Outside 

depth 


Oatside 

diameter 


*§ 

3 

1 

Tree 

Tune 

observed 

1 

2U'' 

2 " 

XX 

2M"X2 

8 ft 

Guam& (Inga faunna Wllld) 

24 h 

2 



2V|"X1^'' 

4 ft 8 '' 

Rama Menuda (Afyreta splendent Sw ) 
DC 

Pomarrosa (Eugenta jamboe L) Br 

IHh 

8 

2 " 


2t4"X2 " 


5 ft 8 " 

5 h 

4 



2W'X2 " 


10 

(Taonobo S ihltt Kr A Urh ) Britton 

0 h 

a 

2 " 


2J4''X2 '' 


4 ft 8 " 

(Taoiobo Sfjhlit Kr & Urb ) Britton 

2^h 

6 

2 " 


2H"X2 •• 


3 ft 7 " 

(Taonobo StahM Kr & Vrb ) Britton 

1 h 

7 



(Taonobo Slahltt Kr & Urb ) Britton 

0 h 

8 






(Aficonia TKomastana) DO 

1 h 

9 






(Mtconta Thomasxana) DC 


10 





6 ft 4 '' 

Pomarrosa (Eitgenia jambos L) Br 
loaco (Chrjtaobalantis tcaeo L) 

(Micoma Thomaeiana) DC Britton 

6V|h 

11 




2V8"X1V8" 


2Hh 

12 

2H" 

2H"X23" 


10 h 

13 



2J4"X2»S" 



Palo de Marfa (Calophyllum anttilanum) 
Roble Blanco (Tabebuta pallida) Miers 

3*/th 

14 

2H" 

2H" 

2W"X2</." 


5 ft W' 

20Vi h 

15 


Aceituna Blanca (Symploeoe martiwcen- 

0 h 


. 





ete) Jacq ^ 


Av 

2yi" 

2i/i" 

2V'X2 '' 

W'XIH" 





Eggs ,—In life, the eggs are suffused with a roseate hue and are 
spotted with minute dots of reddish brown. A variation occurs in 
the size and number of these spots from a very sparse sprinklmg 
to a considerable number. In mogf cases a wreath of more or less 
coalesced spots occurs around the larger end. In some instances 
these spots are a dark seal brown, including a few of pale lavender. 
The wreath is almost wholly absent when dots over the entire egg 
are sparse. 

In one nest, two eggs that were laid before desertion, measured 
exactly alike: 20mmX 13.2mm. In another similar case, the two 
eggs measured: 19.5 mm X 14 mm. In still another instance, one 
egg, each in two different nests (one found on May 10 and the other 
on June 18 measured 3/4 inch X 9/16 inch. The height of the 
season for egg-laying is from the 10th of May to the 14th of June. 
The usual number in a clutch is 3, though one nest found in the 
process of incubation contained only 2 eggs. Earliest record of eggs 
laid: April 8 and 9. Latest: June 18. 

* *■ 

Incubation .—A nest located on the 9th of June, 1930, offered 

the only opportunity for protracted observations on the incubating 
habits of this species. There were 3 eggs, which proved to»be within 
5 days of hatching. Incubation was shared by both sexes, but un¬ 
equally, as one of the pair, which did not sing (supposed to be the 
female), averaged almost twice as much time on the nest as the 
singer (supposed to be the male). 
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The male sang when not on dnty at the nest, but his Toiee was 
less vibrant and more casual than during the courting mid nest^xm* 
structing periods, and was heard at rarer intervals. For these rea* 
sons and for the fact that no singing occurred when the male was 
incubating, it was difiScult to locate nests after the beginning of this 
period. When he left the nest, it was his custom to sing at once 
from a near-by twig. There were a few exceptions when he omit¬ 
ted his song in the immediate environs of the nest, but instead, flew 
in silence across the foot-trail that separated the nesting tree locality 
from his feeding territory. His time was divided between these two 
sections. He seemed to like to hover in the vicinity of his nest and 
spent his time flitting from bush to bush, searching for insects, oc¬ 
casionally singing and sometimes preening. 

Since the female did not sing when freed from incubating duties, 
it was not possible to follow her movements. She was never *seen 
near the nest; in fact, she kept herself completely invisible. 

The habits of the pair when covering the eggs, varied. The 
female almost invariably faced the fork in the branch from which 
the nest was suspended, while the male assumed a position at right 
angles to his mate, with bill propped against one of the supporting 
nest twigs and liis tail against the other. The female was more alert 
and nervous. She moved her head frequently and sometimes com¬ 
pletely changed her position. His movements were less frequent. 
At times when the male sang on a twig close to the nest, the female 
would become very alert, reach up her head and peer between the 
leaves as if to see him. Her behavior at such a time indicated his 
intentions. If he were ready to relieve her, she woctMi look in all 
directions to see if it were safe for her to leave the nest, and then 
creep to the rim and drop out of sight. If he failed to approach, 
she would quietly settle back in the nest. If any Qetber species of 
bird invaded her immediate vicinity, she etartled. The flapping 
wings of a Mocking Bird, and the sharp fhilt of a Bryant ^s Grassquit 
in the shrubbery close by would cause her to raise her head instantly 
and look all about. 

The method of approach and departure from the nest was quite 
similar on the part of both birds. The approaching bird cuetumarily 
alighted on the riip of the nest, or on a twig just above^J|, Usually 
the departure was slow and cautious up to the flnal 4iftsh, but there 
were exceptions when the exchange was made sw^y. 

I did not see the male turn the eggs. In th6 morning on the day 
before the eggs hatched the female turned them at 11.60, 12, 12.09, 
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1AJ.3> Attd 12.20; in the afternoon, at 5.12, 5.15, 5.34, 5.40, 6.05, 
and 6J3. At 5.50 ahe appeared to be turning the eggs, but when 
she ruMd h«r head she seemed to be eating something. I eon- 
duded she was cleaning the nest. At 6.26, t^ act was repeated. 
When turning the eggs, she sometimes accomplished it by tucking 
her head under her breast, and sometimes by standing and backing 
up against the side of the nest, then reaching down and moving the 
eggs with her bill. The nest wall was so thin that the bird was 
visible through it as she worked inside. Frequently she snuggled 
and cuddled as she settled over the eggs. Observations were made 
on this day from 10.40 A. M. to 1.06 P. M. and from 3 to 6.48 P. M. 
That night, before leaving, I flushed the incubating bird to see if the 
eggs had hatched. The bird permitted me to lower the branch before 
making her escape and offered no resistance. 

On the day preceding the hatching of the eggs a more cautious 
behavior was noted on the part of both birds. For the first time 
they appeared conscious of my presence. This was seen by the 
manner of approach to the nest. They would come creeping along 
a twig behind the leaves to the nest and pause. The setting bird 
would fly or drop down out of sight, and the other would instantly 
slip inside the nest. I made obsgsvations from 9.53 to 12.18 that 
morning. Eggs were turned but once, and that by the female at 
10.02. While the female incubated for 86 minutes the male spent 
57 minutes near the nest and only 29 minutes across the trail. 

The length of the incubating period remains undetermined. The 
height of the season occurs from about the 10th of May to the middle 
of June. Earliest record of an incubating pair; May 12; latest: 
June 9. Incubation was shared by both sexes, but imequally, as the 
female covered the eggs nearly twice as long as the male. 

Rearing of Young .—The report which follows was obtained from 
observations of two nesta, one of which was that of the incubating 
birds just described. The 3 eggs were found hatched on June 14. 
Observations were continued for three days. In the other, 2 eggs 
hatched on May 23, and the third on the 24th. 

The height of the season occurs from .about the 20th of May to 
the latter part of Jime. 

Both parents shared in the parental duties of brooding and 
feeding, with the male feeding about four times as often as the 
female, and the female brooding about twice as much as the male. 
The young were closely brooded during the four days of observation, 
the exchange (m the nest being effected at onee by the pair. When 
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the young were left uncovered it was for periods of 5 to 8 minutes, 
and for this time, only once or twice during a day, for the first two 
days; on the third day with respect to one nest, five such occasions 
ocurred, with the longest period lasting 15 minutes. 

Unless the female was ready to leave the nest on the arrival of 
the male with insects, he deposited them in her bill and she in turn 
mashed and fed them to the young. If she were ready to leave, she 
would usually fiy and he would feed the young himself and remain 
to brood. Occasionally, the female would take a part of his load to 
eat, herself, before leaving the nest. Sometimes she would eat the 
whole load and continue brooding. The female never feeds her load 
of insects to the brooding male, but always directly to the young. 
When she arrives he departs. At times, on the approach of the male 
to the nest, the female repeatedly opens her bill wide and shuts it until 
he deposits the load in her mouth. Once the male was noted conduct¬ 
ing himself in like manner, but she did not offer him any of her 
load and he flew. Both birds frequently uttered a metallic, tsup tsup, 
upon approach to the nest, evidently as a warning to the brooding 
bird to vacate. Insects were often mashed by both the male and 
female before they were given to the young. At times, after a de¬ 
posit had been made in the gaping mouth of one of the young, it 
was withdrawn by the parent, mashed and redeposited. In one in¬ 
stance tliis was repeated 12 times before it was swallowed. On one 
occasion, when it was almost dusk, the male came with his last load 
for the day. It consisted of a larva that hung dangling from his 
bill, and was so big that the whole family had a meal from it. The 
female took it and her head disappeared into the nest. When she 
raised it, some of the worm was still visible in her bill. She held 
it out to him. He picked off a piece and ate it, and she ate the rest. 

On more than one occasion the male arrived at the nest empty 
billed. lie alighted on the twig immediately above it, and looked 
at his mate in the nest ])elow him, then reached his head down toward 
her and eyed her slowly with one eye and then the other, with a 
very solicitous expression. She ignored his presence. He continued 
to look her up and down from head to tail and back again, but with 
no response, lie then reached down until his bill almost touched 
hers. She still paid no attention. Presently, he pecked her bill 
three or four^times. This produced no effect. He then hopped to 
the next twig above, looked back into the nest, crept along the twig 
and dropped downward. In 2 minutes he returned with an insect. 
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but the female did not let him brood until 19 minutes later. On 
mother similar occasion when he touched her bill with his he poked 
it gently as if nudging her to make her fly and let him brood. She 
snapped her bill wide open and glared at him. He flew at once. 
Still another time he alighted on the twig just below the nest and 
reached his head up close to his mate’s so their bills almost touched. 
They remained thus for 5 minutes. 

Feedings averaged every 9i/^ minutes during the whole time ob¬ 
served at the nest which hatched on June 14. 

Both birds attended to the cleaning of the nest. The excrement 
pellets were eaten. 

These vireos are fearless in defense of their young. In the case 
of the May nest it will be recalled that two young and one unhatched 
ogg were found in it, on the 23rd. On that day the brooding bird 
let me set up the camera within 2 feet of the nest. When I put my 
£nger almost over him, he pecked at it. Not until I broke off a 
leaf above him, did he fly. He dashed back at once upon cessation 
of the disturbance. After all the eggs are hatched the behavior be- 
oomes fiercer and bolder. Upon approach to the nest to examine the 
young the brooding bird alighted dhTa near-by twig, Spread his wings 
wide, fluttered and uttered his loud, shrieking, grating cat-like drawl, 
then flew at my face again and again, even daring to strike with 
his bill. He returned to the nest at once upon my departure. On 
the second day when the nest had been vacated by the parents for 
a few minutes, upon may approach to it, both of the pair instantly 
appeared in defense of the young, one flying at my head and the 
other bravely alighting in a bush at my feet. Upon my withdrawal, 
both continued their search for insects close by. 

During the hottest part of the day the brooding bird would rise 
and stand, as if to cool the young. On one such occasion the bird 
remained thus for 3 minutes. 

The young were naked and blind upon hatching. The general 
color was light reddish pink; the bill was creamy white; top of 
bead, pale flesh color; back, reddish pint; wings the same, except 
ioT dark gray along the upper edge; chest reddish pink; belly dark 
gray; legs pinkish or flesh color. Wing quills began pricking 
through on the second day. 

The young made little peeping sounds, but so faint that they 
'Were only audible when one’s ear was close to the bottom of the nest. 
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A summary of observations on nest activities of the parents whoae^ 
young hatched on June 14, follows: 



Observed 

Singing 

Brooding 

1 

o 

1 

Average occurrenoe 
m Mmutee 

Total Number of 
Couplets 

Maximum Number 
at a Period 

Minimum Number 
at a Period 

i 

p 

1” 

Minimum Time 
Silent 

Number of Periods 
Male 

II 

S « 

Z 

* 

1 

1 

o 

ll 

Number of Mlnutee 
Female 

Total 

Average Male 

1 

f 

k 

ll 

Ip 

Jane 14 

8b 

7 min 

40 

12 

170 

18 

1 

48 

1 

8 

9 

17 

164 

m 

460 

18 

84 


June 15 

5 h 

38 mm 

17 

20 

48 

6 

1 

124 


5 

7 

12 

93 

229 

322 

18 

83 

16 

June 16 

8 h 

37 mm 

4 

64 

0 

4 

1 

IQ 

4 

3 

6 

0 

28 


168 

9 

I 23 

46 

Total 

17 h 

22 min 

61 

28 

227 





16 

22 

38 

276 

675 

B 

16 

1 

70 - 

1 



Observed 

Feeding 

Excrement 

Number-Male 

Number—Female 

Total 

Average Frequency 
m Mmutes 

Longest Time 
Between Feedings 

Shortest Time m 
Mmutes Between 
Feedings 

i 

& 

jd \ 

Is 1 

ea 

1 * 

Xi \ 
p 

5 

00 g> 

ll 

Total 

1 

M 

◄ 

June 14 

8 h 

7 min 

48 

8 



30 

1 

4 

12 

16 


June 16 , 

6 h 

38 mm 

22 

7 




1 

3 

11 

14 

M 

June 16 

3 b 

37 min 

17 

7 




IH 

1 

2 

3 

72 

Totals 

17 b 

22 min 

87 

22 

109 

9 



' 8 

25 

83 

42 : 


The low average rate of cleaning the nest on the 16th may be 
due to the fact that on that date observations were not made until 
late in the afternoon and for a shorter time than on the previous days. 

Behavior of Male upon Destruction of Mate and Young, —Unfor¬ 
tunately, the female and young in this nest (June 14) were destroyed 
between 7 P. M., on the 16th and 9.30 A. M., the on 17th. Feathers 
of the former were clinging to leaves above the nest and some were 
on the ground. Two notable changes were recorded in the behavior 
of the male. Frequency of singing increased and he flew beyond 
the confines of his territory. Wherever he went he always returned 
to the nest environs, but was never seen immediately at the nest. 
When in his fading ground he flew so far b^ond that his voice was 
barely audible. Previously, he had never fed south of the borderline 




































gxqpumB or THs MxsxiNa AormnsB or li^Tnos's visao 27 


of bpali in which the nest was located. Now, he flew so far in that 
direction that he was out of hearing. He was gone 29 minutes, then 
returned to the nest vicinity, still singing. He seemed to be searching 
and calling in all directions for his mate and nestlings. There was 
no pause in his singing. Pa chibby cM he sang. The last syllable 
had an unmistakably plaintive quality. The 19th was the last day 
of observation. The bird was still flying far afleld but never failed 
to return to his territory. His singing was constant, but subdued 
and colorless. When he flew east of the nest (a direction not included 
in his territory, except for a matter of a few feet), and continued 
so far that his voice became barely audible, I followed him and over¬ 
took him singing in a Miconia bush, a few feet from the trail that 
led back, past his nest, and there I left him. 

More data is needed to determine the length of the incubating 
season and the time from the hatching of the young to their departure 
from the nest, also a more extended study of the nestlings and of 
other problems that arise in the mind of the observer that still 
remain unsolved. 
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Explanation of Plates 

Habitat of Latimer’s Vireo (Fireo latimeri Baird) 

Fig 1.—^Nest in lower branches of tall tree on left; feeding 
ground on right of trail. 

Pig. 2.—Feeding territory, overgrown with icaco brush. 

Pig. 3.—^Nest of Latimer’s Vireo {Vireo latimeri Baird). Shows 
white spider sacs at base of nest. 

Pig. 4.—Eggs of Latimer’s Vireo {Vireo latimeri Baird). Laid 
April 8 and 9, an exceptionally early record. Nest deserted. 

Pig. 5. Brooding bird. 

Pig. 6.—^Bird feeding young. 

Pig. 7.—^Nest of Latimer’s Vireo {Vireo latimeri Baird). Excep- 
itonal. Outer layer of gray lichen; no spider egg sacs or moss. 
Never occupied. 






PLATE in 





PLATE IV 





A FAEM MANAGEMENT STUDY OF 224 COFFEE FARMS 
IN PUERTO RICO, 1934 • 

Jos^. M GARdA, Assistant Agiumltii/ral Economist 
Vgricultuial Experiment fetation, Itio Pitdras, P K 

PESOBIPTIOK OF THE ABEA STUDIED 

LOCATION 

The coffee fciniis included in this study are all located in the 
coffee region ot Puerto Rico, winch comprises piacticdlly all of the 
west central mountain section of the Island (figure 1). 

This study is based on records ol faim businesses in the munici¬ 
palities of Mayague/, Las Mai las, Anasco, Moca, San Sebastian, 
Laies, Utuado Adpinlas, Ja\u\a, (bales, Ponce, Juana Diaz, Vi- 
llalba, Guayanilla, INulucdas, \auco Sabana Giande, San German, 
and Mancao (hguie 2) 

CLIMATE 

The mean annual temperatuie UX the coffee area of Puerto Rico 
ranges from 68 degrees Fahrenheit in the higher sections to 76 de¬ 
grees in the sections of lower elevation 

The average >eailv rainfall ranges from 60 to 120 inches Rain¬ 
fall is not evenly distributed thioughout the year, thus accounting 
for the so called wet and dry seasons The wet season usually starts 
in May and lasts until Octobei, while the dry season includes from 
November to Apiil 

Abundance of sunshine and a continuous growing season through¬ 
out the year are characteristic of Puerto Rico, as well as of other 
tropical countries 

SOILS 

Practically all of the soils in the area studied are of a clayey 
nature, generally lacking in lime and in organic matter 

* A thesis presented to the faculty of the Graduate ^School of Cornell UnlTersity, Junt 
1986 in partial fulflUment of the requirements for the degree of Master of Science in 
Agriculture 

A.uthor 8 Arknowledffements —^The writer wishes to express hie appreciation to all ol 
the coffee farmers who cooperated in this study, also to the agents of the Agricultural 
Extension Service who helped in contacting these fanners, to the members of the staff 
of the Division of Agricultural Economics of the University of Puerto Bico, and flnallyt 
to Dr P S WJUiamson, Dr P A Pearson and Dr S W. Warren, of OomeU University, 
help and criticisms, and for the facibties made available to him at the De¬ 
partment of Agricultural Economics and Farm Management of Cornell University 
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The predominating soils in the coifee area of Puerto Rico are 
classified as Catalina, Front6n, Descalabrado, Utuado, Mucara, Moca, 
Vivl and Cialito series, according to the soils survey of the Island. 

TOPOGRAPHY 

The elevation ranges from 500 to 2,500 feet above sea level in 
the area where coflTee is grown in l^uerto Rico. 

TRANSPORTATION FACILITIES 

Due mostly to the rough topography, transportation facilities are 
not very good. Several important insular highways run across the 
area, and many other gravel or dirt roads are also to be found. These, 
however, do not supply the entire needs for roads, and thus a large 
number of farms are to be found entirely off the roads, and are acces* 
sible only on horseback. 

Of the 224 farms studied, 46 per cent were located on highways, 
17 per cent were on gravel or dirt roads, and 37 per cent were en¬ 
tirely off the roads. 


DEFINmONS 

OUEBDA 

The unit of land measure in Puerto Rico. It corresponds very 
closely to the acre, since it is equivalent to 0.9712 acres. 

TOTAL OUEBDAS IN CROPS 

The total area planted to crops on a farm. Does not includSa 
permanent pasture, wooded pasture, or woods. 

NET CUERDAS IN CROPS 

Prom the total cuerdas in crops, subtract the cuerdas intercroppedt 
and double-cropped, to obtain the net cuerdas in crops. Represente 
the total area that was actually under cultivation. 

ANIMAL UNIT 

A measure of the average number of animals kept on a farm 
during a year, on the amount of feed consumed and value of 

manure produced. A mature cow, bull, horse, mule, 2 heads of youni^ 
stock, or 100 hens are each considered as one animal unit. 
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MAN EQUIVALENT 

The average number of persons working on a farm during a year, 
reduced to an adult-male basis. It is obtained by adding the total 
months of labor on the farm, including 12 months for the operator^ 
and dividing by 12. 

CAPITAL INVESTED 

The value of all farm property, land, houses, buildings, livestock, 
feed^ seed, and equipment. The average of the amounts at the be¬ 
ginning and end of the year is considered as the capital invested in 
the farm business. It is also termed farm capital. 

RECEII^TS 

Total farm reeeij)ts or gross receipts include: 1, the amount re¬ 
ceived for all crops sold plus the value of the crops at the end of 
the year w'hieh wore to be sold; 2. the amount received from the 
sale of livestock, d, the amount received from livestock products 
sold; 4, the amount received from miscellaneous sources, such as 
work off the farm and rent of farm buildings; 5, the amount by 
whicli the farm capital at the end of the year exceeded that at the 
beginning 

EXPENSES 

Include all farm business expenses. In order to put all farms on 
a comparable basis, the value of the unpaid family labor, except that 
of the operator himself, was charged as an expense at what it would 
liave cost to hire the work done. Value of livestock purchases, of 
now equipment or buildings, and repair of buildings and equipment 
were also included as expenses. When the farm capital at the end 
of the year was less than that at the beginning, this decrease in 
inventory w'as included as an expense. Household or personal ex¬ 
penses were not included. 

FARM INCOME 

Is the difference between total receipts and total expenses on a 
farm during a year. It represents what the, farmer received for his 
year s work and for the use of all the capital invested in the farm 
business. 

LABOR INCOME 

Is the farm, income less interest at 8 per cent on the average 
farm capital. It is what the operator received for his yearns work 
in addition to having a house to live in and privileges from his farm. 
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Labor inoome is not comparable to the salary of a person liTinc in 
a city. It is comparable, however, to the wages of a married hired 
man who is given a house and farm privileges besides his cash wages. 

The labor income made on a farm is one of the best measures of 
its efficiency. 

FARM PRIVILEGES 

The value of all the products, such as milk, eggs, wood, charcoal, 
and livestock produced for home consumption, together with the 
estimated rental value of the farm house, constitute the farm privi¬ 
leges of a farmer. 

LABOR EARNINGS 

To the labor income add the value of the farm privileges, and 
this gives the labor earnings. This figure is more nearly comparable 
to the salary of a married hired man working in towtn. 

RETURN ON CAPITAL 

From the farm income subtract the estimated value of the oper¬ 
ator's labor and management, to obtain the return on capital. In 
estimating the value of his work, the operator was advised to base 
his estimate on what it would have cost him to hire the work done 
by himself, in addition to the farm privileges he obtained during the 
year. 

Since farm income, as already defined, is the income from capital 
and operator’s labor, the return on capital is obtained by subtracting 
the value of this labor from the farm income. 

PER CENT RETURN ON CAPITAL 

This is the return on capital, as given above, expressed as a per*» 
centage of the average farm capital. 

It is a very good measure of profits on a corporation type of 
farm with a large capital investment and where the owner does not 
run his business himself, but hires a manager. 

CROP INDEX 

The yield per cuerda of all crops on a farm, when expressed as 
a percentage of some base, is the crop index on this farm. For this 
study, the base used wtas the average yields during 1934 of all the 
farms studied. This base was considered as 100. If, for example, 
a farm had a crop index of 75, this means that the yields of all the 
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eroptt on tiiat farm, averaged together, were 75 per cent of the yields 
of the same crops on all the farms. 

The crop index was weighted' by the acreage planted to each crop. 
For example, if a farmer had 30 ctierdas of coffee, and 10 cuerdas 
of bananas, the coffee received three times as much weight in the 
crop index as the bananas. 

Since coffee was the main crop on each of the farms included in 
this study, the crop index for each farm is very heavily weighted 
by the acreage of coffee. Hence, the crop index and the yield of 
coffee per cuerda on most farms were about the same. 

LABOR 006TB PRB OUERDA IN OROPS 

Include the cash cost of the hired labor, together with the cost 
of the board furnished to this labor, divided by the net cuerdas in 
crops on each farm. The value of the operator's labor or of the un¬ 
paid family labor was not included. 

CAPITAL TURNOVER 

Is the number of years required for receipts to equal capital. The. 
capital turnover of a farm is obtained by dividing the average farm 
capital by the total receipts. -..r 

METHOD OF FBOOEDXJBE 

The survey method was used in making this study of coffee farms 
in Puerto Eico. The survey blank used consisted of two parts: the 
economic part, on which this study is based; and the agronomic 
part, which covered as nearly as possible all the phases and problems 
of coffee farming in Puerto Eico. Each farm, after being surveyed, 
was thoroughly inspected by the enumerator and the farmer. The 
records were taken during February to April, 1935; and the infor¬ 
mation obtained refers to the calendar year 1934. 

The sample consisted of 224 farms, selected at random, in tiie 
most important coffee municipalities, based on the acreage on coffee 
in each of these municipalities, as reported' by the 1930 census. No 
farm was included which did not have at least 6 cuerdas "of bearing 
coffee or which did not get a major portion of its receipts from 
coffee. 

Office tabulation, labor-income summaries, and business analyses 
for each farm were made at the Department of Agricultural Econo¬ 
mics of the University of Puerto Eico, under the supervision of the 
author. Further tabulations, sortings, and cross-tabulations of the 
data were made by the author at Cornell University. 
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SIZE OF FARMS AND USE OF THE LAKE 

The 224 farms surveyed! for this study covered a total area of 
41,241 cucrdas, of which 26,123 cuerdas were planted to different 
crops. Of these, 4,524 cucrdas were intercropped and 208 double 
cropped, leaving a total of 21,373 cuerdas net in crops (table 1). 

Intercroppings consisted, for the most part, of banana and orange 
trees. Banana plants provided most of the temporary shade required 
by the coffee bushes. Orange trees were used to quite an extent to 
provide part of the permanent shade. 

Double cropping is not characteristic of a coffee farm. It occurs 
only in those sections where tobacco is also one of the main cash 
crops, the land planted to tobacco being used for vegetables and 
minor crops after the tobacco crop has been harvested. 

Wooded pasture, which occupied 19 per cent of the area, was in 
})ractically all cases land in ])reparation for coffee plantings. Much 
of this wooded pasture was planted to shade trees to replace those 
destroyed by the 1928 and 1932 hurricanes. 

Permanent pasture accounted for 7,110 cucrdas, or 17 per cent 
of the total area. The rest of the land in these farms was devoted 
to woods (1,729 cucrdas), occupied by buildings, roads and fences 
(1,709 cuerdas), or actually waste land (1,532 cuerdas) entirely 
unfit for agriculture. 

The average size of farm was 186 cucrdas, of which 96 cuerdas 
were devoted to crops, mostly coffee; 35 cuerdas to wooded pasture; 
32 cuerdas to permanent pasture; 8 cuerdas to woods; 8 cuerdas 
occupied by buildings, roads and fences, and 7 cucrdas of waste land. 


Table 1 SIZE OF FARMS AND USE OF THE LAND 
224 Coffee Farms, Puerto Rico, 1934 



Total for 

Average 

Per-cent 


all farms 

per farm 

of total 


cuerdas* 

cuerdas 


Total in crops 

26,123 

117 


Intercropped 

4,642 

20 


Double cropped 

208 

1 


Net in crops 

21,373 

06 

62 

Permanent pasture 

7, no 

32 

17 

Wooded pasture (maleza) 

7,788 

36 

19 

Wcods (monte) 

1,729 

8 

4 

In buildings, roads, and fences 

Waste land A 

1,709 

1,632 

8 

7 

4 

4 

Total in farm 

41,241 

186 

100 


*Tbe ewrda Is the unit of land measure In Puerto Rioo. Equivalent to 0.9712 aorea. 
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FARM CAPITAL 

The average farm capital for all farms studied was $15,580 
(table 2). Of this, 95.8 per cent was invested in real estate, 1.8 per 
cent in livestock, and 2.4 per cent in equipment. The total invest¬ 
ment per cuerda averaged $84. 

The value of the land alone constituted 83.4 per cent of the total 
investment per farm, and averaged $70 per cuerda. 

The value of the operator's house accounted for 5.2 per cent of 
the total investment. That of the buildings, of which houses for the 
^‘arrimados" were most important, represented 4.0 per cent of the 
farm capital. An ‘‘arrimado" is a hired man who is given a house 
to live in and usually a tract of land for a home garden. This type 
of hired man is characteristic of the coffee region of Puerto Rico, and 
may also be found in the tobacco areas, but is unusual in the sugar 
cane belt. 


Tabik 2 FARM CAPITAL 
224 CoKFEfc Farms, Puerto Rico, 1934 



Average 
value 
per farm 

Per pent 
of total 

* . 



Land 

$12,997 

83 4 

Operator’s house 

808 

6 2 

Machinery house 

388 

2 6 

other buildings 

629 

4 0 

Glacis* 

104 

0 7 

Total real estate 

$14,920 

95 8 

Livestock 

28b 

1 8 

Equipment 

368 

2 4 

Total 

$16,680 

100 0 


* Glacis it> a concrete floor for drying colTee m the sunlight 


CROPS OROWN 

Coffee culture in Puerto Rico is mainly a single crop type of 
agriculture. The acreage planted to coffee, both bearing and non¬ 
bearing, constituted 75.9 per cent of the total cuerdas in crops on 
these 224 farms in 1934 (table 3). 

Bananas were second in importance as to acreage, and represented 
11.7 per cent of the total cuerdas in crops. The banana plant con¬ 
stituted the most widely used type of temporary shade for coffee in 
Puerto Rico, because of its rapid growth, excellent shade, and its use 
for family consumption, hog feed', and as a source of cash income. 

Citrus, especially oranges, occupied' 5.2 per cent of the total cuer¬ 
das in crops. They were used as permanent shade, and were usually 
planted along the sides of the farm roads and lanes. The use of 
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citrus for shade has no particular advantage, besides the small in¬ 
come that maj be derived from the crop, because of its susceptibility 
to certain insect and fungus pests that may also attack coffee. The 
present tendency of most coffee farmers is to eliminate citrus of all 
kinds from their coffee farms ; but, as yet, the progress of this move¬ 
ment has been slow. 

Other minor crops besides bananas, including plantains, com, 
beans, yautias, and pigeon peas, together constituted 4.5 per cent of 
the total cwrdas in crops. These crops were mostly for home use. 

Table 8 CROPS GROWN 


224 Coffee Farms, Puerto Rico, 1084 



Total for 

Average 

Per cent 

Crops 

all fianns 

per fturm 

of total 


CHurdat 

OuTdM 


Coffee 




Non-bearing 

8,243 

36 8 

81 6 

Bearing 

11,677 

61 7 

44 8 

Total 

10,830 

88 6 

75 0 

Citrus 



Oranges •• 

1,212 

6 4 


Other citrus 

61 



Non-bearing 

68 

0 3 


Total 

1,831 

6 0 


Minor Crops 




Bananas 

3,076 

18 8 

11 7 

Plantains 

186 1 

0 6 

0 5 

Corn 

345 ! 

1 5 

1 8 

Beans 

246 

1 1 


Yautias 

133 

0 6 


Pigeon peas 

Other 

118 

207 

0 6 

0 0 

0 4 
0 9 

Total 

4,261 


16 2 

Sugar cane 

Tobacco 

192 


0 8 

802 


1 1 

Used by share-croppers ' 

217 

os 

0 8 

Total crops 

26,123 

116 6 

100 0 

Less Intercrops 

4,642 

20 3 

17 4 

Double crops 

208 

09 

0 8 

Net cuerdas m crops 

21,373 

95 4 

81 8 


Sugar cane was the second most important cash crop on seventeen 
coffee farms, where the soil Was especially adapted or where trans¬ 
portation .facilities from the farm to the sugar mill were exception¬ 
ally good. 

Tobacco was an important cash crop on 21 of the coffee farms. 
On these fanqs the income from this crop was a real help to the 
fanner, especially after the hurricanes; because, being an Annual 
crop, it provided him with a source of income to help meet the large 
expenses involved in the rehabilitation of his coffee farm. 
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Of the total cwt6m in crops 17.4 per cent was intercropped. 
Intercropping is characteristic of the Puerto Bican coffee farms as 
they are today. A large percentage of the acreage in bananas and 
citrus was intercropped with the coffee. 

Double crops were found almost exclusively in those farms which 
also grew tobacco^ the land being planted to minor crops after the 
tobacco had been harvested. On these farms the system of share¬ 
croppers was also found. The area worked by share-croppers rep¬ 
resented about 1 per cent of the total ouerdas in crops. 

Net cuerdas in crops represented 81 8 per cent of the total cuerdas 
in crops or an average of about 96 cuerdas per farm. Of these 96 
cuerdas, 88.5 were in coffee with bananas and citrus intercroppings. 
The balance was mostly in minor crops, tobacco or sugar cane. 


AGE OF COFFEE BCSEOBS 

The total cuerdas in coffee of all ages was 19,820 cuerdas. Of 
these, 8,243 cuerdas, or 42 per cent were from one to three years of 
age; 4,961, or 25 per cent, were from four to eight years old; and 
6,616, or 33 per cent, were nine years old or more Very few, if any, 
were more than twenty-five years 5td (table 4) 

Under normal conditions in Puerto Bico, coffee bushes do not 
generally start to bear until after the third year. They will then 
bear lightly, and will reach full bearing capacity during the sixth 
or seventh year. 

Of the area in coffee in these farms, 42 per cent was under bear¬ 
ing age and 58 per cent was either just starting to bear or in full 
bearing during 1934 

The new coffee plantings set after the 1928 hurricane would have 
started to bear by 1932, had it not been for a second hurricane in 
that year Since this last hurricane, new plantings have been started 
again. This accounts for the large percentage of non-bearing cof¬ 
fee bushes in 1934. 


(Years) 


1—3 

4-8 

8-26 


Tetel 


Tabli 4 AOS OF COFFBE BUSHES 
224 Ooirii Fabhs. Pvbeto Rico, 1834 


Age of Coffee Bushes 

Cuerdas 

Per cent 
of ioti^ 


8,343 

43 


4,061 

36 


8,616 

83 


10,830 

100 
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OBOP YIELDS 

During 1934, the average yield of coifee per cuerda on the farms 
studied was 92 pounds (table 5). On 26 per cent of the number 
of farms, the yield of coffee per cuerda was less than 50 pounds, 
while on 11 per cent of the farms, it was more than 200 pounds. 
The highest yield obtained on any of the farms was 378 pounds, and 
the lowest was 12 pounds per cuerda of coffee. An average of 92 
pounds per cuerda during 1934 was only from one-half to one-third 
of what is generally considered a satisfactory normal yield of coffee 
in Puerto Rico. 

Sugar-cane yield on these coffee farms averaged 492 quintals per 
cuerda. This yield of sugar cane compares satisfactorily with the 
average for the northern coast of Puerto Rico where sugar cane is 
grown, but is much lower than the average for the southern coast, 
where a large proportion of the sugar cane is grown under irrigation. 

Most of the coffee farms where tobacco was grown, were located 
in the municipalities of Utuado and Jayuya, two of the leading 
tobacco areas in Puerto Rico The average yield of tobacco per 
cuerda, in these two municipalities is 600 and 700 pounds respec¬ 
tively, t On the farms surveyed, the average yield of tobacco was 
450 pounds per cuerda, which is much lower than the average for the 
regions where most of these farms were located'. 

The average yields obtained per cuerda of bananas, plantains, 
corn, beans, and ‘^yautias^’ might be considered satisfactory for these 
farms, in view of the fact that these minor crops are generally 
grown on the poorer soils, or for some other purpose besides cash 
crops 

The yields of the crops included in table 5 were used as a basis 
in the calculation of the crop index for each farm. 


Table »» CROP YIELDS 
224 CoFJEs Farms, Puerto Rico, 1934 


Crop 

Number 
of ouerdss 
harvested 

Average 

yield 

per cuerda 

Cofteo 

11,677 

92 pounds 

Sugar cane 

192 

492 quintals* 

To Dace» 

302 

4 6 (iiiintals 

Bananas 

3,070 

9 2 in lusands 

Plantains 

126 

6 6 th Bisands 

Corn 

346 

6 0 quintals 

Beans 

246 

2 8 quintals 

Yautias 

124 

22 4 quintals 


* One quinta^ is equivalent to 100 pounds 


t F Joglar Rodrigues, Puerto Rico Agricultural Experiment Station, Extension Bul¬ 
letin No 4, ‘Uultivo del Tabaco”, Appendix Table 1. 
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CROP SALES 

The total receipts from the sale of crops in the 224 coffee farms 
Rmonnted to $214,723, or an average of $1,460 per farm. Of this, 
€5.7 per cent was solely from coffee; 10.0 per cent from bananas; 
6.7 per cent from sugar cane; 5.6 per cent from tobacco; 4.8 per 
oent from oranges; 2.7 per cent from plantains; and 5.5 per cent 
from the sale of other crops (table 6). 

The average farm price obtained on these farms per quintal (100 
pounds) of coffee in 1934 was $21.32. The 5-year average price per 
exported quintal, for the 1930-1934 fiscal years, was $25.20. t 

The farm price of coffee in Puerto Rico since 1928 has tended to 
drop in spite of the small supply, due principally to the depression 
end to the fact that during this period there has been heavy smug¬ 
gling of cheap foreign coffee into the Island. Sugar cane and 
tobacco prices have also dropped during this period. 

Such crops as oranges, plantains, and bananas, which are usually 
delivered at the farm to be sold at the local town markets, had also 
very low prices during 1934. 


Table 6 CROP SALES 
224 CofTEE Farms, Puerto Rico, 1934 


Crop 

Quantity 

sold 

Total 

sales 

Average 
Iirice per 
unit of 
sale 

Sales per 
farm 

Per cent 
of total 

Coffee 

10,072* 

$214,721 

$21 32 

$059 

66 7 

Sugar rane 

94,147* 

18,743 

0 20 

84 

5 7 

Tobacco 

1,209* 

18,320 

15 15 

82 

5 6 

Oranges 

6,794** 

16,676 

2 29 

69 

4 8 

Plantains 

677** 

8,024 

13 18 

40 

2 7 

Bananas (all kinds) 

20,684** 

32, BW 

1 68 

146 

10 0 

Other crops 


18,196 


80 

6 5 

Total 


$327,132 


$1,460 1 

100 0 


Quintals. *• Thousands 


IJVESTOOK 

There was a wide variety of livestock on these farms, although 
the average value of livestock per farm was only $286. Most farmers 
kept some dairy cattle and work animals besides their usual small 
poultry flock. 

t Weighted average computed from figures in the 1984 Yearbook of Statiatloa of 
the Department of Agriculture and Oommeroe of Puerto Rico, baaed on reports of the 
United States Onatoma Houae. 
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DAIRY CAT9LB 

Dairy oowb were oominonly kept on these coffee farms^ mainljr 
for the milk, which was used for home consumption. In some CAMS 
a part of the milk was sold to neighboring farmers or retailed at a 
near-by town. 

The native'^ cow w'as the predominant breed, in spite of its low 
milk production. A few Holstein, Jersey, and Guernsey grades were 
found on some farms. 

The value of all dairy cattle kept on these farms was $133 per 
farm, or nearly 50 per cent of the total value of all livestock (table ?)•. 

WORK ANIMALS 

Work animals on these farms included oxen, horses, mules, and 
donkeys. Oxen were most numerous on those farms which grew 
sugar cane in addition to coffee. They were used mostly for plowinjp 
the fields and hauling the cane during harvest time. 

Horses, mules, and donkeys were mostly used as pack animals for 
the transportation of produce from the farm to the local town mar* 
kets. This method of transportation was most common on those farma 
where transportation facilities were poor because of the absence of 
suitable roads. The average value of all work animals on those farma 
was $113. 

POULTRY 

A small poultry fiock was found on each of the farms surveyed^ 
This fiock was kept mainly to supply the family needs for eggs and 
chickens. Practically all of the birds were of the game breed, with 
but few cases in which Rhode Island Bedb, White Leghorns, or other 
improved poultry breeds were kept. The total value of the poxdtry 
flock was $19 per farm. 

OTHER LIVESTOOK 

Swine were kept on most farms. The average value was $7 j)er 
farm. On many of the. farms surveyed, swine provided the farmer 
and his family with most of the year’s supply of lard, pork, and a 
wide variety of sausages and other products. 

Goats and sheep are uncommon on coffee farms. Most farmera 
object to them because of the large amount of damage they do to- 
crops. 

Bees were very common several years ago on coffee farms in. 
Puerto Rico. Because of the low price of honey during the past few* 
years, most farmers have discontinued keeping bees. 
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Tbe Average value per head of stock was an indication of the 
poor qnalily of livestock kept on these coffee farms, and, consequently, 
showed the need for improvement. The average production of milk 
per cow during 1934 was only 530 quarts, of which 19 per cent waa 
sold, thus leaving 429 quarts of milk for home use during the year. 
This amount of milk was hardly sufficient to supplement the needs 
of the average family on a coffee farm. By increasing the number 
of Holstein, Jersey, and Guernsey grades and improving the feeding 
practice, improvement along this line could be readily obtained. 

TABU 7 UVESTOCE 


224 Oorncx Fabms, Pvxbto Rico, 1934 



Average per farm 

Value 

Type 

Number 

Value 

per head 
of stock 

Daibt cattlx 




Oows 

8 fi 

1100 

$99 

Heifers—1 year old or over 

1 8 

16 

12 

Heifers—under 1 year old 

0 5 

8 

6 

Calves 

1 1 

6 

6 

Bulls 

0 4 

8 

20 

Total 


$133 


WOBX ANlMAi:4S 




Oxen 

0 7 

$24 

$84 

Horses 

1 5 

44 

29 

Mules 

1 1 

44 

40 

Donkeys 

0 1 

• 1 

10 

Total 


$113 


POULTBY 




Hens 

21 3 

$11 

10 63 

Roosters 


4 

1 1 48 

PuUets 


4 

0 29 

Other fowl 

■im 

* 


Total 


mmm 


Othxbs 




Swine 

11 


16 

Goats and sheep 

0 3 


S 

Rabbits 

0 4 



Bee hives 

6 9 

13 

3 

Total 


$286 

* 


* Less than $1 


mBOWLAjmova beoeifts 

In addition to the income from the sale of crops or livestock, moat 
farms had some miscellaneous source of income. The total‘^income 
from these miscellaneous sources amounted to $23,640 in 1934, or an 
average of $106 per farm (table 8). Of these $106 per farm, $55 
were from the sale of charcoal, which was made from the wood ob¬ 
tained from the pruning and topping off of the permanent diade 
trees. This work was usually done on a share basis with one of the 
hired men. 
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Second in importance was the income from the benefit and rental 
payments received from the Agricultural Adjustment Administration 
on those farms which also grew tobacco. The average income from 
this source was $28 per farm. Income from the sale of wood, fence 
posts, or other sources made up the balance of the miscellaneous 
receipts per farm. Man labor off farm was an insignificant source 
of income on these farms. 

On the basis of the number of farms reporting, income from the 
Agricultural Adjustment Administration payments averaged $347 
per farm; from the sale of charcoal, $126; from wood, $97; from 
fence posts, $85; from man labor off farm, $30; and $142 from other 
sources. 


Table 8 MISCELLANEOUS RECEIPTS 
224 Coffee Farms, Puerto Rico, 1934 



Total 

Average 
per farm 
reporting 

Average 
per farm 
(all farms) 

Charcoal 

$12,203 

$126 

$56 

Man labor off farm 

61 

30 


Wood 

2,530 

97 

11 

Fence posts 

597 

86 

3 

A A A * 

6,264 

347 

28 

Other income 

1,995 

142 

9 

Total 

$A 640 


$106 


• Benefit and rental payments on the 1934 tobacco crop. 


MAOHINEBY AND EQUIPMENT 

The average value of all machinery and' equipment on the farms 
studied was $358 per farm (table 9). 

Depulping machines were the most common type of machinery 
found on coffee farms. Many different types of depulping machines 
were found on these farms, ranging from the hand machine, the over¬ 
shot wheel type, and animal-power types to the gasoline engine and 
electric types. The value of these depulping machines was $100 per 
farm or $110 per machine. 

The hot-air coffee drier is an expensive modern type of machine, 
and was found on only twelve of the farms studied. 

Ox-carts were used mostly for hauling the sugar cane, although 
motor trucks were also being used on those farms within easy access 
of satisfactory roads. 

All of the cultivation of the coffee bushes was done by hand. 
The average value of hand-cultivating equipment was not so high as 
would have *been expected, because the hired men furnished their 
own equipment in most cases. 
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Though very little plowing is done in the colEee fields, some plows 
are to be found, especially in those farms growing crops other than 
coffee. 

The almost complete absence of tractors from coffee farms was 
indicated by the fact that only one tractor was found on the 224 
coffee farms. This particular farm had a large acreage in tobacco. 

Tabie 9 MACHINERY AND EQUIPMENT 
224 CoFFFE Farms, Puerto Rico, 1934 


Typo 


Depulping machines 
Motors 

Borabo (hot ur (olTee drier) 

Trucks 

Ox-carls 

Horse-< arts 

Hand ci Itivating ecpiipmcnt 

Plows 

Harrows 

Trat tor 

Irapichc* 

Other 


lotal 




Value 


Number 

Total 

Per farm 
(all farms) 


201 

$22, m 

$100 


115 

10 967 

49 


12 

28,120 

120 


11 

5.515 

25 


48 

2, 141 

10 


2 

14 




1 S03 

17 


6J 

689 

3 


7 

lOfi 



J 

206 

1 


1 

77 




5 953 

27 



$80,203 

$358 


• Small mill foi gimding sugir tane at the farm 


FARM PBIYILEGES 

Farm privileges include what the farmer got from his farm for 
his yearns work besides his labor income. The yearly rental value 
of the farm house, plus all the farm and livestock products obtained 
during the year constituted the farm privileges. The value of the 
farm privileges for all farms studied averaged $451 during the year 
1984 (table 10). 

Minor produce, which included coffee, bananas, and minor crops 
from the farm used in the farmer home, accounted for the major 
part of the privileges ($150). Next in importance was the yearly 
rental value of the farm house, which averaged $125. Milk was 
third in importance as a farm privilege, averaging $119 per farm. 
Other products, such as charcoal, eggs, livestock, wood, fruits, honey, 
lard, and sausages also constituted some of the farm privileges which 
these coffee farmers in Puerto Eico received. 

The farm privileges, when added to the labor income, represented 
the labor earnings of the farmer. The average labor earnings for all 
of the farms studied was $-669 per farm (table 11). 
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Tabls 10. VABM PBmLTOBS 
SM OOffU FiJLlCa, PUBBTO BKO, lOM 



Avenge per fum 


Amount 

Value 

Milk (quarts) . 

1,484 

tut 

Ssfs (dosanB) 

Lratook 

88 

16 

11 

Minor produce 


180 

Rent value of dwelling 


185 

Oharooal 


10 

Wood 


7 

Fruits 


8 

Honey, lard, and sausages 


8 

Total . .. 


$451 


CASH FABM BZFEN8SS 

The average cash farm expenses for all farms was $1,336 (table 
11). Of this amount, 77.2 per cent was spent for labor; 8.5 per cent 
for taxes; 4.6 per cent for new buildings and repairs; 3.5 per cent 
for fertilizer; 2.3 per cent for livestock feed; and 3.9 per cent for 
other cash expenses 

LABOB 

Labor was the most important item of expense on these farms, 
most of it being for hired day labor, which averaged $870 per farm, 
and $890 per farm reporting. Only 5 farms out of the 224 did not 
hire day labor in 1934 There were three farms operated by mana¬ 
gers. The expense for manager’s salary represented 1.1 per cent of 
the cash farm expenses, and amounted to $1,100 per year on those 
farms reporting A ‘^mayordomo”, or foreman, was employed on 
88 of the coffee farms The expense for his salary was 8.0 per cent 
of the cash expenses per farm, and amounted to $272 per farm re¬ 
porting. Labor compensatioi^ insurance averaged $40 per farm, Btld 
$59 per farm reporting. 

TAXES 

Taxes were the second most important group of cash farm ex¬ 
penses, averaging $113 per farm The expense for taxes represented 
8.5 per cent of the cash farn: expenses, and 0.73 per cent of the 
al^erage farm capital per farm. 

LIVESTOCK FEED 

Livestock feed averaged $31 per farm, of which $22 was for 
poultry feed. The expense for cattle feed averaged only $6 per farm. 
Since there ^ were only 19 farms reporting cattle feed expense, the 
average per farm reporting was $72. 
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MISOBLLAKBOtJS BSPBKSES 

Cash expenses for fertilizer averaged! $45 per farm, and $179 per 
fSrm reporting. Fertilizer was purchased on 56 of the farms sur- 
TOiFed, but on only 17 of these farms it was applied to the coffee 
Imshes. On the other farms it was applied either to sugar cane or to 
tobacco. 


Tabu 11 CASH FARM EXPENSES 
234 OoTWEM Farms, PrrxBTO Rico, 1984 




Average 

Average 

Per cent 


Total 

per fam 

per farm 

of 


expense 

reporting 

(allfsrms) 

total 


Dollars 

1 Dollars 

Dollars 


JLabob 





Manager’s salary 

3,300 

1,100 

15 

1 1 

Mayordomo’s salary 

23,973 

1 

107 

8 0 

Hired day labor 

194,844 

890 

870 

65 1 

Labor compensation insuranoe 

8,948 

1 59 

40 

8 0 

Total 

231,065 


1,082 

77 2 

Taxis 


105 



Property tax 

Coffee insuranoe tax 

23,607 

105 

7 9 

1,636 

24 

7 

0 5 

Tobacco protection tax 

287 

16 

1 

0 1 

Total 

25,430 


113 

8 5 

Litbstock Fbxd 





Cattle 

1,377 

72 

6 

0 4 

Poultry 

4,848 

36 

22 

1 7 

Other animal feed 

719 

90 

8 

0 2 

Total 

6,944 

' 

81 

2 3 

Vertilirer 

10,035 

179 

45 

3 5 

Insecticides 

328 

25 

3 

0 1 

Bvildinos 





New 

5,000 

311 

26 

1 0 

Repairs 

7,798 

134 

35 

2r7 

Total 

13,707 


61 

4 6 

Xqi^ment 

Purchased 

531 

50 

2 

0 1 

Repairs 

309 

26 

1 


Total 

840 


3 

02 

Transportation of produce 

3,774 

22 


1 4 

Hired animals 

124 

31 


0 1 

Shoemg horses 

612 

6 


0 2 

Seed purchased 

1,529 

27 


0 5 

Pences 

1,824 

27 


0 6 

Farm share auto 

556 

111 


0 1 

Truck 

865 

177 


0 8 

Bags 

Toldas* 

760 

465 

7 

9 

3 

2 

0 2 
0 1 

Oas and oU for depulping machine 

481 

5 

2 

0 1 

Total 

299,359 


1,836 

100 0 


* Burlap for drying coffee 


The expense for construction and repair of buildings averaged 
$61 per farm. New buildings were constructed on 19 farms at an 
average cost of $311. 

Equipment costs were relatively insignificant on the 224 coffee 
furms. Of the other cash farm expenses, the most important was 
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that for the transportation of produce, which averaged $17 per farm, 
or 1.4 per cent of the cash farm expenses. Because of the fact that 
many farms lacked suitable roads, the transportation of the farm 
produce to the local market was slow and expensive. Such expenses 
as purchase of seed, bags, ‘'toldas^’, and gas and oil for the depulping 
machine, although common, were of minor importance. 


UUBOB INCOME 

Labor income is one of the most generally accepted measures of 
the business success of a farm. It represents what the farmer re¬ 
ceived for his year’s work and management, in addition to having 
a house to live in and jiroducts furnished by the farm, after allowing 
a reasonable amount of interests on his capital invested in the farm 
business. It is comparable to the cash wages of a married hired man 
on a farm, who also receives the use of a house and farm products. 

The average total receipts per farm was $1,633, most of which 
was derived from the sale of croj)s, especially cotfee (table 11) The 
average total expenses per farm was $1,506. The value of the unpaid 
family labor as estimated by the farmer was included as an expense, 
since that would have been the approximate cost of hiring the work 
done. The increase in farm capital during the year was not enough 
to balance the decrease, resulting in a net decrease in farm capital, 
which was also charged as an expense 

The average total receipts exceeded the average total expenses on 
these farms by $127. This was the farm income, or the amount 
which the operator received for his year’s work and for the use of 
the capital invested. In order to put all farms on a comparable basis, 
regardless of mortgage indebtedness, 8 per cent interest on the aver¬ 
age capital invested was deducted from the farm income to obtain 
the labor income. 

The average labor income on these 224 farms was $-1,120 per 
farm. This means that, on the average, these farmers failed by 
$1,120 to meet their total farm expenses and interest on investment, 
and received nothing for their year’s work. 

A farmer’s labor income might be nothing, or even less than 
nothing, as in this ease, and yet he might be making a living. If 
the farm income were $500 and the capital invested were $10,000, 
the labor income would be $500 less 8 per cent on the $10,000 capital 
($800), or minus $300. However, if he had no mortgage nor any 
other debt, the farmer would have $500 to live on. If he had had 
a son working at the farm who was not paid wages, but whose tim^ 
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was included in the expenses as $200, the family would then have 
had $700 to live on. The farmer might thus be living well, in spite 
of having a negative labor income. 

Labor earnings is the labor income plus thDe value of the farm 
privileges. The average value of farm privileges per farm (table 10) 
was $451, which, when added to the labor income, resulted in an aver¬ 
age labor earnings of $-669 per farm. 

The return on capital is calci^ted by subtracting the value of 
the operator’s time, as estimated by the farmer, from the farm in¬ 
come The farm income, as already stated, represents the amount 
the operator recmved for his year’s work and the use of his farm 
capital By subtracting the estimated value of the operator’s time 
from the farm income, the return on his capital invested is obtained. 
The average return on capital for these farms was $-377. 


Tablb 12 LABOR INCOME SUMMARY 
224 COFPHE Fabm8, Puerto Rko, 1934 



Total 

Average 
per farm 

Receipts 

Crops sold 

Livestock sold , 

Livesto(k products sold 

Miscellaneous 

$127 132 
3,973 

10 891 

23 640 

$1 460 

18 

49 

106 

lotal 

$165,636 

$1,633 

Expenses 

Cash larm expense 

Livestock purchased 

Unpaid labor 

Net decrease In farm capital 

$299,359 

2,026 

20 659 
15,296 

$1,336 

0 

92 

69 

Total 

$337,310 

$1,506 

Farm income 

Less 8 per cent interest on averase farm capital 

28,296 

279,207 

127 

1,247 

Labor Incomt. 

Labor earnings , 

Return on capital 

Per cent return on capital 

Value of operator’s time 

Capital turnover 

S-t50,911 

-149, m 
>84,528 
-2 43 
112,824 

-869 
-377 
-2 42 
504 

9 U 


The per cent return on capital is the return on capital expressed 
as a percentage of the average farm capital. These farmelre had an 
average of $15,580 invested in their farm businesses. The return on 
this capital averaged minus $377, or minus 2.42 per cent of the 
capital. '■ 

Capital turnover is the number of years required for receipts io 
equal capital. An average of 9.64 years, as obtained for these eoflee 
fams, indicates a very slow capital turnover daring 1934. 
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TOT All CmBBBAi HT iXOTm AUD LABOE IVOQia 

Total cuerdas in bearing and non-bearing oo£?ee was a iMtiisfactory 
pleasure of skje of business in the farms studied. The farms were 
iSUvided into five different groups, according to total cuerdas in cof¬ 
fee per farm. In each of these groups the average labor income ob¬ 
tained was a negative figure, indicating a loss (table 13). 

The group containing the smallest farms has 16 cuerdas in coffee, 
and made a labor income of $-344. The second group, with 49 cuer- 
da^ in coffee, made a labor income of $-663 In the third group 
there were 96 cuerdas in coffee, and the labor income was $-1,264. 
The fourth group had 149 cuerdas in coffee and averaged $-1,656 
labor income The group with the largest farms had 274 cuerdas 
in coffee, and made a labor income of $-3,180 The relation between 
total cuerdas in coffee and labor income indicated that the greater 
the number of ctcctdas in coffee, the larger was the loss. 

Size of business may have a direct or an indirect relationship to 
labor income, depending on whether the crop year was good or poor. 
There were man.^ conditions that made 1934 a poor crop year for 
coffee farmers m Puerto Rico low yields of coffee were obtained; 
a large percentage of the coffee bushes was not yet bearing; and 
prices for coffee had also dropped Under such conditions the larger 
farms would be expected to lose more money than the smaller farms. 

Other measures of size of business, such as total cuerdas per farm, 
capital invested, and gross receipts, had the same relation to labor 
income as did total cuerdas in coffee. The larger the size of the 
farm business, as measured by each of these other factors, the greater 
the loss, as indicated by the labor incomes. Mortgage debts per farm, 
both Federal Land Bank and Hurricane Belief Commission mortga¬ 
ges, increased together with size of farm 

Yield and crop index did not show the same relationship to labor 
income with increasing acreage in coffee as did the measures of size 
of business There was a curvilinear relationship, indicating that 
high yields could be obtained on small farms as well as on large 
farms. 

As the total cuerdas in coffee increased the per cent income from 
coffee also increased, indicating that the larger farms had less diversi- 
^fication apd were thus more dependent on sales of coffee for their 
income. 
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18. AStATlON OF TOTAI 4 O0BEDA8 IN OOFFES TO LABOR INCOME ANJ> 
OTHER FACTORS 


334 CoinK Faiim8» Pusbto Rico, 1034 




Total cuerdas tn coffee 


Average 


Ijess 
than 30 

30-79 

80-129 

130-179 

180 

or more 

for afl 
farms 

Number of fkrms 

63 

71 

38 

23 

31 

224 

Cuerdas in coffee 







Bearing 

10 

31 

61 

93 

164 

53 

Non*<bearing 

6 

18 

45 

66 

uo 

87 

Total. 

16 

49 

96 

149 

274 

89 

Labor income 

$-344 

$-363 

$-1,264 

$-1,650 



Farm income 

$52 

$78 

$-143 

$364 

$526 

$127 

SiZB Factobh 







Size of fSrm (cuerdas) 

69 

114 

2a3 


4S9 

186 

Total cuerdas in crops 

27 

72 

124 

19(> 

333 

u; 

Net cuerdas in crops 

20 

65 

101 

167 


96 

Capital invested 

$4,946 

$9,205 





Cross receipts 

$546 

$1,037 

$1,439 

$2,915 

$4,764 

$1,633 

Receipts from coffee sales 

$186 

$510 


$1,767 

$3,218 

1963 

Federal Land Bank moitgage 

$1,675 

$2,542 

$3, m 

■im 


$3,956 

Hurricane Relief Commission 


mortgage 

Man equivalent 


$2,190 



$8,855 

$3,424 

3 0 

4 8 

8 0 

12 2 

19 4 

7 $ 

ErriciSNCV Factors 







Yield of coffee jier cuerda (pounds) 

112 

96 

84 

97 

107 

92 

Crop index 

120 

98 

94 

105 


100 

Cross returns per cuerda 

$12 


$8 



$10 

Cuerdas in crops per man equi\ a- 






12 7 

lent 

7 6 

13 2 

16 2 

15 5 

17 6 

Coffee sales per man equivalent 

loar 

8108 

$91 

* $145 

$166 

$76 

Per cent income from coffee 

50 

66 

59 

65 

74 

68 


TOTAL OXJBBDAS PEB FABM AND .LABOB INCOME 

There were 42 farms of less than 50 cuerdas in size. The average 
labor income for this group of farms was $-230. These farms had 
15 cuerdas in coffee, and their average farm capital was $3,069 (tB- 
ble 14). 

The second group consisted of 82 farms, averaging 90 cuerdas 
per farm, and with a labor income of $-718. This group had 48 
cuerdas in coffee and $8,552 in capital. 

In the last group are included 31 farms whose size was 350 cuter- 
das or more. The average size of farm in this group was 547 cuerdas, 
and their labor income $-2,868. They had 245 cuerdas in coffee and 
a capital of $43,805. 

The relation existing between total cuerdas per farm and labor 
income indicated that as the size of farm increased the acreage in 
coffee, capital invested, and cuerdas in crops per man eqmvalent also 
incr^^lased, but the labor income decreased. This relation points 
again to the fact that, during 1934, the larger farms lest more money 
than did the smaller farms. 
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Table 14. RELATION OF SIZE OF FARM TO LABOR INCOME AND OTHER FACTORS 
224 OoFFBK Farms, Puerto Rico, 1934 


8i 7 of farm 







(cuerdas) 


Number 

Total 


Cuerdas 




of 

cuerdas 

Capital 

in crops 

Labor 



farms 

in colTpe 

hivpsled 

per man 

income 

Range 

A veruge 




6(1 111 valent 


- — 







L'S" than 50 

27 

42 

15 

$i,009 

7 4 

$-210 

50-149 

90 

H2 

48 

8, 

H I 

-7jH 

150^219 

199 

47 

95 

If), 224 

H 9 

I, 1H4 

250-349 

291 

22 

140 

21 512 

11 7 

1 718 

350 or more 

'i47 

Al 

245 

43,805 

1(> 0 

-2,868 






' 

_ _- 


CUERDAS IN BEARING COFFEE AND LABOR INCOME 

The number of cuerdas in bearing coffee was a good measure of 
size of business On lliesc 224 coffee farms it showed the same rela¬ 
tionship to Jabor income as did the other measures of size (table 15). 

The first group consisted of 106 farms averaging 14 cuerdas of 
bearing coffee per farm, and a man equivalent of 4.1. Fifty per cent 
of their total income was from the sale of coffee. The average farm 
income for this group of farms was $-21, and the labor income $-556. 

In contrast w'lth these small farms the 20 largest farms had an 
average of 104 cuerdas in bearing coffee and'a man equivalent of 18.6. 
About three-fourths of the receipts on these farms were from the sale 
of coffee. These farmers made $793, besides paying all their farm 
expenses. Their labor incomes, however, were much lower than those 
for the first grouj) of farms. They averaged $-3,181. This was due 
to the fact that the large farms had a much greater investment in 
capital. Tlie farm income on these farms was not large enough to 
allow for the 8 per cent interest deduction, and, consequently, a large 
negative labor income resulted. If all the farms had been completely 
out of debt, the larger farms would have been much better off than 
the smaller farms, since they made approximately $800 above ex¬ 
penses. 


Table 15 RELATION OF CUERDAS IN BEARING OOFPSB TO LABOR INCOME 
AND OTHER FACTORS 

224 Coffee Farms, Puerto Rico, 1934 


Cuerdas in bearing coffee 

Number 
of farms 

Man 

equivalent 

Per cent 
income 
from 
coffee 

Farm 

mcome 

Labor 

income 

Range 

Average 

Less than 30 ^ 

14 

103 

4 1 

60 

$-21 

$-556 

30-79 . . 

51 

74 

7 1 

62 

100 

-1,061 

80-129 . 

103 

24 

15 5 

71 

303 

-2,078 

130 or more. 

194 

20 

18 6 

73 

793 

-3,181 
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NET OUEBDAS IN CBOPS AND luABOB INCOME 

An indirect relationship was observed between net cuerdas in 
crops and labor income. Labor income decreased as the average 
number of net cuerdas in crops in each group of farms increased 
(table 16). 

The smaller farms with 27 net cuerdas in crops, including 24 in 
coffee, had an average capital of $5,773. The yield obtained was 108 
pounds of coffee per cucrda, and the labor income $-424. Fifty-four 
per cent of the gross income on these farms was from the sale of 
coffee. Labor costs averaged $11 per cuerda in crops, and there were 
9.1 cuerdas in crops per man equivalent. 

The large farms averaged 294 net cuerdas in crops, 274 cuerdas 
in coffee, and had a capital of $47,017. The yield of coffee was 106 
pounds per cuerda, and the labor income $-3,119. Seventy-one per 
cent of the income was from coffee sales. Labor costs averaged $10, 
and there were 17.1 cuerdas in crops per man equivalent. 

Yield of coffee per cuerda was low for each group of farms in 
general. There was no relation between net cuerdas in crops and 
yield of coffee per cucrda. 

As the net cuerdas in crops’lncreased, the per cent income from 
coffee also increased, indicating that the larger farms were more 
dependent on coffee for their income. Labor costs per cuerda in 
crops tended to remain fairly constant as the size of farm business 
increased. 


T\hif lb HKl.\riO\of NKl (M^RRf)\S IN CROPS TO LABOllINCOMK AND OTHER 

FACTORS 

224 COFFKr Farms, Pi ebto Rko, 1934 
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{Pound't) 

coToj 

e4 nv 
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I.ess than 'iO 

1 

#27 

96 

24 

77 i 

108 

64 

9 1 

$11 

$-424 


•73 

O') 

67 

11, WH 

8(> 


15 0 , 

10 

-920 

100 U9 

118 

25 

in 

17,6% 

90 

^9 

15 0 

12 

-1,382 

im 199 

167 

18 

i:)8 

24,728 

405 

68 

15 d 

ll 

-1,760 

200 or more 

294 

30 

274 

47,017 

100 

71 

17 1 

10 

-3,119 


OAPITAL INVESTED AND LABOB INCOME 

There was a marked relationship between the amount of capital 
invested and the labor income on the farms studied. The larger the 
capital invested, the greater the loss (table 17). 
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The first group of farms, with an average capital of $2,959, had 
a total area of 40 cuerdas, 20 of which ware in cofCee. The grow 
receipts for this first group of farms averaged $373, of which $161 
was from the sale of coffee. This group of farms had an average 
labor income of $-267. 

The last group of farms had an average capital of $44,224 and 
447 cuerdas per farm, with 237 cuerdas in coffee. Gross receipts 
amounted to $4,569 per farm, including $2,955 from the sale of coffee. 
This group had an average labor income of $-2,894. 

Considering the facts that coffee yields in 1934 were unusually 
low and that most of the farmers actually lost money in their busi¬ 
nesses, it was reasonable to expect that the larger the amount of 
capital invested in the farm business, the greater would be the loss. 

The amounts of Federal Land Bank mortgages, as well as those 
of the Hurricane Belief Commission increased, together with capital 
invested. However, when the mortgage indebtedness from these two 
sources was expressed as a percentage of the farm capital, the larger 
farms had 40 per cent, while the smaller farms had approximately 
60 per cent. The average mortgage debt held by these two agencies 
on the 224 coffee farms was 47 per cent of the farm capital. 


Table 17. HELATION OF CAPITAL INVESTED TO LABOR INCOME AND OTHER 

FACTORS 

224 OorrBK Fabms, Puebto Rico, 1034 


Capital invi 
(dollars] 

Range 

9sted 

) 

Average 

1 

Nuinbei 

of 

farms 

Site 

of 

farm 

(cuer¬ 

das) 

Total 

cuerdas 

in 

coffee 

Gross 

receipts 

i 

1 

Coffee 

sales 

Federal 

Land 

Bank 

mort 

gages 

Hurricane 

Relief 

Commission 

mortgages 

Labor 

inoome 

Less than 6 ,000 

$2,959 



20 

$373 

$161 

$1,082 

$700 

$-267 

fi,000- 0,999 

7,460 



46 

964 

443 

2,237 

1,974 

-*675 

10,000- M,909 

12,047 



76 

1,193 

^ 744 

3,389 

2,806 

-978 

16,000—24,999 

10,912 

37 

261 

111 

2,107 

1,069 

6,635 

5,851 

-1,496 

26,000 or more 

44.424 

39 

447 

237 

4,569 

2,955 

9,419 

7,651 

-2,894 

A verage (all 
farms) 

15,580 

224 

186 

89 

1,633 

963 


3,424 

-1,120 


QBOSS KECBIPT8 AND lABOB INOOME 

The relation between gross receipts and labor income was also 
indirect. There were 61 farms with gross receipts of less than $500, 
averaging $258 per farm (table 18). These farms had 30 cuerdas 
in coffee, iand a crop index of 91. They were short by $176 in 
meeting their total farm expenses, and their average labor income 
was $-596. ' 
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QriMs reeuptB of $2,000 or m<Hre were obtained in 49 famm. The 
average was $4,779 per farm. This group pf farms had 193 euerdas 
in eoftee and a crop index of 139. After paying all the farm ex¬ 
penses, these farmers made $1,033; but even then their labor income 
was $-1,849. If these farms had had no mortgage indebtedness, the 
farmers would have had an income of $1,033 to live on, and, conse¬ 
quently, would have been much better off than those farmers in the 
first group of farms. 

Total euerdas in coffee and crop index were closely associated 
with gross receipts. Both varied' directly with gross receipts, and 
were caulal factors in determining the amount of gross receipts per 
farm. 


Table 18 RELATION OF GROSS RECEIPTS TO LABOR INCOME AND OTHER 

FACTORS 

234 OoFFKE Farms, Puerto Rico, 1034 
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income 
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income 
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Averag-J 

Less than IKK 

258 

61 

in 

91 

74 

161 

3 0 

$ 17fr 

Ip-598 

WO 900 

713 

52 

51 


90 

371 

5 1 

-1)> 

•SSO 

1,000-1,499 

1,213 

42 

87 


103 1 

690 

' 8 7 

)1 

-1,180 

1,600-1,999 

1,7)1 

20 

112 

105 

103 

1,005 

10 9 

-121 

-1, 563 

2,000 or more 

4,779 

49 

193 

139 

137 

2 ,8')< 

21 2 

-1,031 

-1,849 


MAN EQUIVALENT AND LABOB INCOME 

The relation between man equivalent and labor income Was the 
same as that for other measures of size of business already discussed. 
The larger the man equivalent in any group of farms, the smaller 
the labor income (table 19). 

Fifty of the farms studied had less than 3.0 man per farm. The 
average labor income on these farms was $-281. There were 54 
euerdas per farm, 22 of which were in coffee. Crop index averaged 
101; euerdas in crops per man equivalent, 11.9; labor costs per 
ouerda in crops, $7; and’ coffee sales per man equivalent, $84. 

In contrast with this group of small farms, the 40 largest farms 
had an average of 20.0 man, and a labor income of $-2,714. These 
farms had 10 times as many euerdas in coffee as the small fanmi; 
the crop index was only about 20 per cent higher; euerdas in crops 
per man equivalent were practically the same; and labor costs per 
ouerda in crops doubled. Labor costs per ouerda in crops showed a 
direct relationship to man equivalent. However, this increased cost 
of labor did not produce an increased efficiency in the use of laboti 
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since there was no relation between crop index or ouerdas in crops 
per man equivalent and ni;unber of men per farm. 

Coffee sales per man equivalent increased steadily from $84 in 
the small farms to $149 in the large farms. This direct relationship 
was partly due to the fact that the larger farms were more dependent 
on coffee for their income. 

Tablk It). RELATION OF MAN EQUIVALF.NT TO LABOR INCOME ANU 
OTHER FACTORS 


224 Coffee Farms, Puerto Riro, 1934 


Man Equ] 

RanRO 

1 valent 
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Num¬ 

ber 
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farms 
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farm 
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lU 
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Coffee 
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al")nt 

Labor 

income 

than 3 0 

2 1 

50 

54 

22 

101 

11 9 

$7 


A 

$-281 

3 0*5 9 

4 4 

84 

112 

49 

105 

12 3 

11 

104 

-097 

6 0-8 9 

7 4 

29 

203 

99 

95 

14 7 

11 

107 

-1, 328 

9 0 11 9 

10 2 

1 21 

256 

134 

10 ) 

14 5 

12 

124 

-1,487 

12 0 or more 

20 0 

1 

40 

447 

22 .) 

122 

1 

12 4 

1 

14 

149 

2 , 714 


GROSS RETURNS PER CUERDA AND LABOR INCOME 

The relation between gross returns per cuerda and labor income 
showed that, in general, the larger the gross returns per cuerda, the 
smaller the losses. This relation was true particularly on those farms 
with gross returns of more than $5 per cuerda (table 20). 

Of the 224 coffee farms, 58 had a gross return per cuerda of less 
than $5. They made a farm income of $-316 and a labor income of 
$-1,269. This group of farms had an average of 74 cuerdas in cof¬ 
fee, a crop index of 70, and 14,2 cucrdas in crops per man eqidvalent. 

The second group consisted of 82 farms, with an average of $7 
gross returns per cuerda, a farm income of $-125, and a labor incomo 
of $-1,455. Tlie labor income for this group of farms decreased in 
spite of the higher gross returns per cuerda, crop index, acreage in 
coffee, and farm income obtained; thus indicating that these farms 
were over-capitalized. 

The group of farms with the largest gross returns per cuerda 
averaged $29. The farm income was $1,085, and’ the labor income 
Was $-109. ^The crop index for this group was 2.3 times as large as 
that of the first group. These farms had 8.3 cuerdas in crops per 
man equivalent. 
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This tabic showed that gross returns per cuerda were directly 
itfBSociated with crop index and farm income; indirectly associated 
'with cuerdas in crops per man equivalent and labor income; and 
had no definite relationship to total cuerdas in cofifee. 

Table 20. RELATION OF GROSS RETURNS PER CUERDA TO LABOR INCOME 
AND OTHER FACTORS 


224 Coffee Farms, Puerto Rico, 1934 


Gross re 
per cu< 
(I)ollj 

Range 

turns 

srda 

irs) 

Average 
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of 

farms 

Crop 

index 

Total 
cuerdas 
m cofleo 

Cuerdas 
in proiis 
per man 
oQuIvalent 

Farm 

income 

Labor 

income 

liBss than 5 

3 


70 

74 

14 2 

$-316 

$-1,269 


7 

82 

97 

103 

14 1 

-125 

-1,456 

10-14 

11 

39 

m 

97 

11 9 

415 

-1,019 

15-19 

17 

19 

132 

8 h 

10 3 

656 

-811 

120 or more 

_ 

29 

2 « 

164 

63 

8 a 

1,085 

-109 


CROP INDEX AND liABOB INCOME 

Crop index was directly associated with labor income. As the 
average crop index in each of the five groups of farms increased 
from 40 to 254, the average lab^r income also increased from $-1,486 
to $-113 (table 21). In other words, the group of farms having an 
average crop index of 40 lost approximately 13 times as much money 
as the group of farms with an average crop index of 254. 

Cuerdas in bearing coffee had no direct relationship to crop index. 
The relation appeared to be curvilinear, showing that the first group 
of farms which had the largest number of cuerdas in bearing coffee 
had the lowest crop index; while the last group of farms, with 
practically the same acreage in bearing coffee, had the highest crop 
index. 

Man equivalent increased together with crop index, while cuerdas 
in crops per man equivalent decreased. This indicated that, as crop 
index increased, more labor was required to harvest a cuerda of cof¬ 
fee. Consequently, a man could not be able to harvest as many 
euerdas of coffee as when the crop index was low. 

Yield of coffee per cuerda also inereased together with the crop 
index. Since the crop index itself was heavily weighted by the yield 
of coffee, their magnitudes were in all cases very similar. 

Gross returns per cuerda increased from $7 in the first group to 
424 in the last group of farms. Labor costs per cuerda in crops 
increased from $8 to $16 in the first and last group respectively. 
Ooffee sales per man equivalent averaged $64 in the first group of 
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lantui, and increased to $278 in the last gmnp. The Saam heoarr 
had also a direct relationdiip to crop index, increasing from $-40 
to $1,759. 

In general, a higher crop index implied the employment of movo- 
men and increased labor costs per euerda in crops. The inereasiiq; 
yields and the more intensive cultivation involved reduced the 
number of euerdas in crops per man equivalent, but increased the- 
gross returns per euerda and the coffee sales per man equivalents 
thus offsetting the higher labor costs. This resulted in an increase 
in the farm income and labor income. 

The statement that eiop yields, especially of coffee, were low 
during 1934 is again supplemented by the fact that even those 
farms with a crop index 2.54 times the average crop index for all 
farms were not able to make a positive labor income. 


lABLF 21. RRLATION OF TROP INDEX TO lABOR INCOME AND 
01 UFR FACJORS 

224 CoffFHB Faems, Puerto Riro, 19H 
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40 

40 

60 

6 9 

10 8 
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$7 

$8 

$61 

$-401 


»-09 

76 

86 

58 

7 1 

13 6 

66 

8 

10 

110 

-84 

-L843 

U)0-140 

124 

60 

19 

8 3 

10 5 

120 

11 

12 

109 

303 

-1,024 

160-100 

169 

33 

40 

8 3 

10 9 

173 

11 

13 

16S 

291 

-064 

900 or more 

251 

15 

69 

11 0 

9 0 

236 

21 

16 

273 

1 769 

-iia 


YIELD OF OOFFEE FEB CHTEBDA AND LABOR INCOME 

There was a direct relationship between yield of coffee per euerda 
and labor income, especially on those farms with yields of more than 
50 pounds of coffee per euerda (table 22). 

The yield of coffee per euerda, on most of the farms studied, was 
considerably lower than what is generally considered a satisfactory 
yield of coffee in Puerto Rico. Pifty-0ight farms had yields of less 
than 50 pounds of coffee per euerda^ averaging 32 pounds. On these 
farms the farm income was $-194, and the labor income $-1,180. 
These farms averaged 144 euerdas in aize, 55 of which were in bearing 
coffee. The crop index was 58, gros returns per euerda $6, and 
coffee sales per man equivalent $62. 

The second group included 76 farms with an average yield <ff 6^ 
pounds per euerda. On this group, the fann inoome increased to 
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f<79, bat labor ineome decreased, instead of inereanng, to $-l,36S. 
This decrease in tiie labor income, in spite of the increase in yield, 
merdat in bearing coffee, crop index, gross returns per euerda, coffee 
sales per equivalent and farm income, vas due to the fact that 
the average capital invested on these farms was too large compared 
to that of the preceding group. The increase in farm income was 
not enough to cover the interest charge on this large capital, and, 
consequently, the labor ineome decreased. 

There t^ere 24 farms with an average yield of 255 pounds of cof¬ 
fee per euerda, which represented 2.8 times the average yield for all 
farms. These farms made a farm income of $886, but were not able 
to make a positive labor income. The fact that the yield of coffee 
per euerda in the farms studied was very low during 1934 was thus 
observed again. 

Size of farm business, measured either by total euerdas in farm, 
cuerdas in bearing coffee, or capital invested, did not show any rela¬ 
tion to yield of coffee per euerda. 


TABUt 22. RELATION OF YIELD OF COFFEE FEB OUERDA TO LABOR INCOME 
AND OTHER FACTORS 


22i roiFKB Far is Puerto Rico, 1934 


Yield of coffee per euerda 
(pounds) 

Number 

of 

forms 

Size of 
form 

cuerdas j 

Cuerdas 

in 

bearing 

coffee 
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Capital 

invested 

Crop 
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Oioss 
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euerda 

Coffee 
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per 

man 

eoiilv 

aJent 

Farm 

inrome 

tAhor 

inoomt 
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Aver¬ 

age 

Less than SO 

61 

58 

144 

1 

55 

$12,322 

58 

$6 

$62 

$-194 



00 

76 

197 

81 

16 321 

82 

9 

108 

-79 

-1»885 

lOCK-HQ 

123 

42 

190 

38 

16 195 

126 

10 

117 

148 


150-190 

168 

24 

24') 

64 

20 108 

162 

12 

179 

760 


200 or more 

_ 

255 

24 

153 

14 

15,520 

200 

20 

240 

886 

•m 


LABOB COSTS PEB OUEBDA m OBOPS AKD LABOB IKCOMB 

On 27 of the farms studied, the labor costs were less than $6 
per euerda in crops; there were 30 euerdas in coffee; and the labor 
income was $-615 (table 23). ' 

Sixty-one farms had labor costs of $10 to $14 per euerda in cropa; 
103 cuerdas in coffee; and made a labor income of $-1,456. On 20 
farms, with average labor costs of $26 per euerda in crops and 42 
euerdas in coffee, the labor income was $-1,066. ^ This showed that 
labor costs per euerda in crops had a curvilinear relationship to total 
euerdas in coffee and to labor income. 
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Crop index and gross returns per cuerda were xnucli higher for 
the last two groups of farms than for the first three. These twb 
factors caused the curvilinear relationship stated above. 

Cuerdas in crops per man equivalent had an indirect relation to 
labor costs per cuerda in crops. This indicated that with higher 
labor costs, the coffee farms were more intensively cultivated. 

Table 23 RELATION OF LABOR COSTS TER CUERD V IN CROPS TO LABOR 
INCOME AND OTHER FACTORS 


224 OTTEB F4RKa, Poehto Rico, 1934 


Labor costs per 
cuerda in crops 

i 

Number 

Total 


Yield 
of coffee 

Cuerdas 
in crops 

Cross 

Coffee 

sales 

Labor 

income 
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of 

farms 

cuerdas 

In 

coffee 

Crop 
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per 

cuerda 
(pound s^ 

per man 
eoiiiv- 
alent 

returns 

per 

cuerda 

per man 
equiv¬ 
alent 

Less than 5 

3 

27 

.10 

hi 

52 

18 2 

i $6 

$81 

$-fil5 

5-0 

7 

m 

98 

102 

93 

16 7 

1 10 

14H 

-1 024 

10-14 

12 

(>i 

103 

104 

103 

10 8 

1 ^ 

lOH 

-1,4.56 

15-19 

17 

2 H 

98 

14.5 

HI 

8 0 

14 

1R5 

1,216 

20 or more 

2(1 

20 

42 

133 

134 

6 1 

! 18 

78 

i 

1,066 


PEB OEKT INCOME FBOM COFFEE AND I^OB INCOME 

The relation between per cent income from coffee and labor 
income showed that, in general, the larger the per cent income from 
coffee, the smaller the labor income (table 24). This relation was 
constant throughout the table, except in the last group of farms. 
The labor income on this last group increased instead of decreasing, 
as compared to that of the preceding group. 

Tlie last group of farms consisted of 41 farms, with an average 
of 95 per cent of their income being from coffee. The increase in 
labor income was due to a much larger crop index, yield of coffee, 
and coffee sales per man equivalent, over the preceding group of 
farms. Gross returns per cnerda and cuerdas in coffee were also 
somewhat larger. The farm income, which had been decreasing, also 
showed a decided increase in thivS last group. 


Table M. RELATION OF PEll CENT INCOME FROM COFFEE TO LABOR INCOME 

AND OTHER FACTORS 

224 Coffee Farms, Puerto Rico, IU3t 


Per cent income 
flrom coffee 

Num- 

'rotal 
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Yield 
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1 1 

Cross 
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sale^ per 
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cairdis 1 
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Crop 
' ind'x 
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caerds 

(pojiaD 

returns 

prsf 

CUiEdl 

man 

eouiv- 

alejt, 

Farm 

I icom i 

Labor 
inco ne 

Less than 30 

> 1.5 

44 i 

62 

104 

82 j 

$13 

$44 

$37S 

$-570 

80-50 

4« 

6) 

82 

m 

96 

a 

110 

270 

-946 

00-89 

76 

73 

IIU 

93 

94 j 

8 

127 

-218 

-1,575 

90 or more 

95 

41 

110 

u> 

134 

10 

210 

240 

-1,180 




A FABM MANAGEMENT STUDY OF COFFEE FARMS IN P, R. 


61 


USXi OF FSBTELIZEB ON COFFEE AND Z.ABOB INOOUCE 

Only 17 of the 224 farms studied’ applied any kind of commercial 
fertilizer to the coffee bushes (table 25). This limited number of 
farms using fertilizer was too small to attempt any grouping based 
on quantity of fertilizer applied per cuerda. 

Those farms using some fertilizer on coffee made an average labor 
income of $-796, which was $351 higher than that for the farms 
using no fertilizer. The farm income increased $446; yield of cof¬ 
fee per cutrda was 21 per cent higher; and the crop index showed 
a 28 per cent increase. Gross returns per cuerda were 70 per cent 
higher, in spite of the larger size of the farms in this group. 

The increases noted above are not to be attributed solely to the 
application of fertilizer, since the number of farms reporting such 
applications was \ery small, and the cost of such fertilizer averaged 
only approximately $3 per cuerda. There were other factors also 
responsible for these increases About one-third of the farms using 
fertilizer on coffee had other important cash crops, such as sugar 
cane, lobacco, or ])lan1ams, on which feHilizer was also used. 

Tabil 26 RELAriON OF USE Ol FERTILIZER ON TOFFEE TO LABOR INTOMi: 


AND OTHER FAT TORS 
224 CoPFKE Puerto Riro, 1934 



Farms 

Farms 


usiuR no 

usiuR soma 

Factor 

fertiliser 

fertilizer 


on coBoo 

on (ofTue 

Number of farms 

207 

17 

Labor luonie 

%~l, 117 

$-790 

Farm iticome 

1>92 

$U8 

\ leld of eoiloe par cuerda (pounds) 

99 

120 

Crop index 

lOi 

133 

Qro!>«i rdturu-> per tuorda 

$IJ 

$17 

Si/e of farm (cucrlas) 

IHO 

235 


RELATION OF SIZE OF FABM AND TYPE OF MANAGEMENT 
TO LABOR INCOME 

The majority of the farms included in this study were operated 
by the owners themselves. However, when, for some reason or other, 
the owner was not able to live on his farm, or when the farm business 
was too big for him to attend alone, he usually hired a '‘mayordomo^^ 
or foreman. A mayordomo is a skilled laborer who hasTiad experience 
in coffee farming and who is given a house to live in and farm 
privileges besides his regular wage. Usually he is well acquainted 
with the farm, and is in a position, to run the farm business success¬ 
fully. Some of these mayordomos had actually been owners of cof¬ 
fee farms themselves. Only three of the farms studied were oper¬ 
ated by managers (table 26). 
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For tho purpose of this analTSUi^ the fiunkui yrente dhdded itttu two 
groupB: those of less than 200 cuerdas and those of 200 or more 
onerdas in size. In each of these groups the farms operated by the 
owners made higher labor income than those operated either by the 
owner and a mayordomo or by a manager. 

The average labor income on the smaller farms was $-445, when 
operated by the owner, and $-1,058, when operated by owner an<l 
mayordomo. The o^ner-mayordomo operated farms had twice as 
many cuerdas in coffee and nearly twice as much capital invested, 
but the crop index and gross returns per cuerda were lower than 
those on the owner-operated farms. 

The large farms operated by the owners made a labor income of 
$-1,760. Those operated by the owner and a mayordomo made 
$-2,211, while the farms operated by managers made a labor income 
of $-3,825. Crop index, yield, and gross returns per cuerda were 
highest on this last gioup of farms, but yet they had the largest 
loss. Tins was due mostly to the large capital investment and 
increased cost of labor. 

When the farms were operated by the owners they were able to 
make $85 above expenses on the small farms and $259 on the large 
farms In both cases the labor income was a negative figure, the 
larger farms losing about 4 times as much money as the small farms. 

Small farms operated by the owner and a mayordomo lacked 
$167 to meet expenses, and made a labor income of $-1,058. In con¬ 
trast, the large farms operated by the owner and a mayordomo made 
$376 above expenses; but their labor income was $-2,211 

None of the small farms was operated by a manager. The three 
large farms under this type of management had a farm income of 
$-181 and a labor income of $-3,825. 


Table 36 RELATION OF bill OF P ARMS UNDER DIFFERENT TYPES OF MANAGE - 
MENT I O LABOR INCOME AND OTHER FACTORS 
324 CorrsB Farms, Puerto Rico, 1934 
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IBOTSOT or BXZ8 OF FABM AHO LOOATXOK OK IiABOB ZKOOMB 

The location of a farm is an important factor in most types of 
farm businesses. A farm located near a highway generally has con* 
siderable advantages over a farm located on a dirt road, chiefly be- 
tsause of the easy access to the farm and to near-by markets provided 
T)y the highway. 

Of the farms of less than 200 cuerdas in size, 72 were located on 
liighways, 27 on dirt roads, and 47 were oflE the road (table 27). The 
Average capital invested in these farms was very much the same. 
The main differences between these small farms were in the gross 
returns per cuerda, crop index, farm income, and labor income. The 
farms on dirt roads had the highest labor income ($-365), while those 
on the highways had the lowest ($-658). 


TABLB27 RELATION OF SIZE OF FARM AND LOCATION TO LABOR INCOME AND 

OlflER FACTORS 

224 CO!<FEK Barms Puerto Rico, 1934 
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Of the farms of 200 or more cuerdas in size, 31 were on highways, 
12 on dirt roads, and 35 off the road. The farms on dirt roads had 
again the highest labor income ($-1,752), while those on highways 
were again lowest ($*-2,407) The dirt-road farms differed consider¬ 
ably from the other farms. Their size and number of cuerdas in 
coffee was much larger than for the other groups The crop index 
was also higher, and the gross returns per cuerda about twice that of 
the other groups. These four factors, together, were directly respon* 
aible for the very high farm income t$2,054) in this group of farms. 
However, although this farm income appeared to be high, it was not 
anfScient to cover an 8 per cent interest on the average capital of 
$47,575, and thus a negative labor income resulted. 

In general, this table indicated that, contrary to what woi^^ta 
been the general expectation, the best coffee f^rms, of those stimSK^ 
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were not to be found along the highways. The only explanation witik 
respect to this point is the fact that the highways are usually located 
along the lower sections of the coffee region in Puerto Rico, where 
the temperature and probably the soils are not so well adapted to 
coffee as they are in the higher sections. This accounted in part for 
the low crop indices obtained on the highway farms. The dirt-road 
farms had, in both cases, the highest crop indices. 

EFFECT OF TOTAL OUEBDAS IN COFFEE AND CROP INDEX ON 
LABOR INCOME 

The relation between total cttcrdab in coffee and labor income was 
.already discussed in table 13. The object of table 28, however, was 
to show how this relation between total cuerdas in coffee and labor 
income was affected by different crop indices. For this purpose the 
farms were classified, on the basis of crop index, into three major 
groups less than 75, 75 to 149, and 150 or more Each of these 
groups was in turn sub-dividcd, according to total cuerdas in coffee 
into throe minor groups, less than 50 cuerdas^ 50 to 99, and lOO 
or more. 

On each of the three major groups the labor income decreased^ 
regardless of crop index, as the total cuerdas in coffee increased. This 
same relationship was observed in table 13. When the crop index 
was taken into consideration it was observed that labor income in¬ 
creased as the crop index for each minor group of farms increased.. 
The larger farms, however, did not show this relationship so closely. 

‘ The group of small farms with a low crop index had an average 
labor income of $-530. That, with a medium crop index, increased 
its labor income to $-450. With a high crop index, the labor income 
was further increased to $-233. 

The medium-sized farms showed a similar relationship. Those 
with a low crop index had an average labor income of $-1,120; with 
a medium crop index, it increased to $-998; and with a high crop 
index, the labor income again increased to $-333 

Large farms, with a low crop index, made a labor income of 
$-2,319. On those with a medium crop index the labor income 
decreased to $-2,504. With a high crop index, however, the labor 
income for the large farms increased considerably to $-1,666, This 
large increase indicated that the general tendency was for the large 
farms to show the same relationship as did the small and medium 
farms. Due to some reason, the second group of large farms failed 
to show such relationship. 
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Tabie TOTAL CUERDA8 IN COFFEE AND CROP INDEX IN RELATION TO 
LABOR INCOME AND OTHER FACTORS 
224 Coffee Farm^ Puerto Rico, 1934 
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EFFECT ON I*ABOR INCOME OF HAVING DIFFERENT FACTORS 
ABOVE THE AVERAGE 

The effect on labor income of having different factors above the 
average is shown in table 29 It lias already been demonstiated in 
preceding tables that during 1934 not all of the factors showed the 
same relation to labor iiu'ome Some were directi^v, while others indi¬ 
rectly related to labor income. 


Table FIECT ON LABOR INCOMF OP HAVING DlFPERLNl FACIORS 
ABOVr AVFH\GP 


224 CoFFi-t Parms Pufrto Rico, 1934 
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The average labor income on those farms having at least one 
factor above average ranged from $-2,273 to $-691. On those farms 
with at least two factors above average it varied from $-2,470 to 
$-590. On the farms with at least three factors above average the 
labor income also showed considerable variation, ranging from $-2,882 
to $-487. It is, therefore, apparent that a farmer in order to in¬ 
crease his profits or reduce his losses should' have a suitable combina¬ 
tion of factors above the average. 
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SUMICABT 

This farm management study consisted of 224 coffee farms in 
Puerto Bico. The study was conducted by the Division of Agri* 
cultural Economics of the Puerto Bico Agricultural Experiment 
Station during 1935, and covered the calendar year 1934. 

The average size of the farms was 186 cuerdas, with 88.5 cuerda$ 
in coffee. Forty-two per cent of the coffee bushes were still under 
bearing age. 

There was an average investment of $15,580 per farm. The 
value of land alone constituted 83.4 per cent of the investment. 

All of the farms studied were still in a period of reconstruction, 
following the effects of the 1928 and 1932 hurricanes. 

The average labor income on these farms was $-1,120 during 
1934. Only 9 per cent of the farmers made positive labor incomes^ 
averaging $414 per farm. Seven farmers made labor incomes of 
$500 or more. 

Labor income showed an indirect relationship with all measures 
of size of business, and a direct relationship with the measures of 
efficiency of operation. In none of the tables included in this study 
was a positive labor income obtained for any of the groups of farms. 

Farms operated by the owners themselves did not lose as much 
money as those operated either by the owner and a mayordomo or 
by salaried managers. 

Farms located on dirt roads made better labor incomes than those 
located either on highways or off the roads. 

Every coflee farmer in Puerto Bico should compare his farm 
with the averages given in table 13, and try to make his farm better 
than average in every point, particularly those in which it falls 
below the average. 




THE BIEXIOAN COTTON BOLL WEEVIL, ANTRO^^OMUS 
OBANDI8 BOHEMAN, IN HAITI 


By Andr6 Audant, Entomologist, and Albert Occ^.nad, Cotton Specialist, 
Service National de la Production Agricole et de 1’Enseignment Eural, 
Eepublique d'Haiti. 

The known distribution of the Mexican cotton boll weevil, An- 
thonomiis grandis Boheman, until recently has been the southeastern 
United States and the cotton-growing regions of both the Pacific and 
Gulf coasts of Mexico, but not including the central plateau known 
as the Laguna district, nor the eastern and central ])art of Yucatan. 
0]ily a few authentic records are known of its presence in Central 
America. It has several times been recorded from the Island of Cuba 
in the West Indies, but its scarcity there is due to the fact that cot¬ 
ton is not a commercial crop, and even the wild cotton may at times 
be so completely destroyed temporarily by hurricanes that over large 
areas the insect may cease to exist for a series of years. In such areas, 
cotton is at times commercially-grown without being attacked by the 
weevil, but, possibly clue to the later ap])earance of this pest or more 
jirobably to economic factors and the inertia favoring other crops, has 
never succeeded in becoming permanently established. The presence 
of the boll w('evi] is indeed mainly of impoUance, not in Cuba itself, 
bill jn (constituting a threat to the nearest large island to the east, 
Hispaniola, where cotton is extensively grown and has long been one 
of the majoi* ex])orts from the Republic of Haiti. At its narrowest 
point, lietweeii Punt a Maisi of eastern (biba and (Jap du Mole of 
northwestern Haiti, the Windward Passage is only fifty miles wide, 
luit, so tar as known, the boll weevil has never by its own efforts 
bridged this ga]) in sufficient numbers to become established in Haiti. 

It is supposed that Anfhonomus grandis was introduced by ac¬ 
cident into Haiti, iirobably in the personal effects of returned emi¬ 
grants from Cuba, or in commerce by boat from Texas, about 1932. 
It is most curious that it was founJ at this time near two ports, Jac- 
mel in the south of Haiti, and Gonaives in the west, neither of which 
is near Cuba. The first indication of its presence was the unusual 
number of fallen squares noted for the crop of 1932-33 by cotton 
growers close to Jacmel, but the loss was not sufficiently severe to 
cause alarm at that time. During the season 1933-34, the infesta- 
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tions had spread to the regions around Gosseline, Lafond, Meyer and 
Cayes-Jacmel itself, but the intensity of the infestation was so light 
as to attract little attention from the growers. By the end of Jan¬ 
uary 1935, however, the crop was a complete loss in the Jacmel re¬ 
gion. Typical was the loss of Monsieur D4senclos, from a normal 
yield of 50,000 lbs. of cotton, to a low of 300 lbs. in that year. MM. 
Barreau and Valvil, of Carrefour Fauche, lost their entire crop. 

A general survey made at the beginning of the year 1935 showed 
that the weevil was close to Port-au-Prince, at Bolosse, Bourdon, etc. 
All the area between Port-au-Prince and Grand Goave was infested, 
as well as the entire plain of Gonaives from Savanne D6sol6e to En- 
nery. Towards the end of the crop, in May and June, the disper¬ 
sion had reached Petionville and the road from Prere, and in the 
Department of the South had reached Carrefour Desruisseaux near 
Miragoane. 

By June 1935, the boll weevil had become established to the north 
and east of Port-au-Prince, and before the end of the harvest it had 
reached the neighborhood of PAreahaie and the lower slopes of Morne 
4 Cabrits. In the Department du Sud, the Plaine d^Aquin became 
so completely infested that, altho at that time the entire region 
around Cayes was still not infested, for quarantine purposes it was 
considered so, and the restrictions, which had greatly hampered com¬ 
mercial traffic in and out of this region, were removed. 

Up to the present time, the regions of Saint-Marc and of the 
Plateau Central have remained free from the pest, under the pro¬ 
tection of a very severe quarantine. It has been found also, that 
in the Plaine dc Cul do Sac, the trade winds blowing from Petion- 
viJle and Qanthier towards the west tend to carry out to sea any 
weevils in flight, thus protecting, to some extent, the region to the 
north. But while the Plateau Central is in addition protected by 
zones where cotton does not grow, the Savane Diane and the Mome 
a Cabrits being thus in little danger of infestation by natural spread 
of the weevil, there are many cjjfances that the region of SAint-Marc 
will become infested in the near future because of the great amount 
of traffic between UArcahaie and Saint-Marc. Its natural spread 
would otherwise be hindered by the relatively arid zone of Magazins 
Carries.« 

If the region of Saint-Marc, as is to be feared, becomes infested 
this year, a special watch should be kept to retard the entrance of 
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the weevil into the Plateau by the Vallee de I’Artibonite (Les Ver- 
rettes, la Chapelle and Mirebelais). 

Extent of Losses 

The records kept at the port of Jacmel facilitate a study of the 
losses suffered since the appearance of the boll weevil, as only the 
cotton grown in the immediate vicinity of Jacmel is exported from 
this port, and the region is entirely infested except at Cotes de Fer, 
of which the production is divided between Cayes, Petit Go&ve and 
Jacmel. 

Table No. 1 

EXPOBTATION OF COTTON FBOM JACMEL^ 1924 TO 1936 
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i*) From October to Juno 30, 1936 

Before the appearance of the boll weevil, the average ex])ortation 
of cotton from Jacmel was 639,469 kgrs., the average of nine years, 
liecause of the efforts of the Service Technique de TAgriculture, and 
due to the encouragement of a good price, in 1931-32 the production 
incri^ased to 740,890 kgrs., and in 1932-33 (the year in which the 
weevil is supiiosed to have been introduced, but before tt ihad begun 
to attract attention or do much damage) the production was still 
above the average, or 670,013 kgrs. By 1933-34, this had decreased 
to 481,091 kgrs., in 1934-35 to 238,074 kgrs. In 1935-36, the pro¬ 
duction has again been halved, to 116,381 kgrs 

Considering 0.15 gourdes ($.03 in U. S. Currency) as the min¬ 
imum price per pound of raw cotton, and taking the nine year aver- 
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age as the normal production from Jacmel (639,469 kgrs. »= 4,000,000 
pounds), the Josses may he listed as follows: 


1933- 34—1,100,000 lbs. of raw cotton, valued at_ 165, 000 gdes. 

1934- 35—2,500,000 lbs. of raw cotton, valued at_ 375, 000 gdes^ 

1935- 36—3,200,000 lbs. of rjiv cotton, valued at_ 480, 000 gdea. 


1, 020,000 gdes. 

This is an average of more than 300,000 gdes. ($60,000 in U. S. cur¬ 
rency) a year lost by the cotton growers of the region of Jacmel, 
witliout taking into consideration the losses of the exporters and all 
others interested in the cotton trade at this port. 

Tli(‘ n'cords available for Oonaives do not show so clearly the 
extent of the damage caused by the boll weevil around this port 
because it aKo exports a large part of the cotton from the Plateau 
Central, where* the area planted has greatly increased in recent years, 

Tal)U \(> 2 

EXPORTATION OP COTTON FROM OONAIVES, 1924 TO 1936 

KUob 



C^) 1 loni Octob-^r to June 30, 1986. 

Nevertheless, the above eurvT shows that, in spite of the great 
impulse recently given to the growing of cotton, production has re¬ 
mained stationary, even slightly decreasing in 1934-35, The de- 























THE MEXICAN COTTON BOIiL WEEVIL, IN HAITI 


73 


crease in production seems likely to become more significant this year, 
since from October to June, 1936, the exportation has been only 
1,136,069 kgrs., while during the same period last year 1,392,810 kgrs. 
iiad been exported, a decrease of about 9 per cent. 

This year, for the period October to June, Port-au-Prince and 
even Saint-Marc show similar decreases in production: 



Samt-Marc 

Port-au-Prmce 

1934-36. 

2, m, 77H kKr-, 

1,001,112 kRis 

1936-36. 

2. Ilf), 144 kKf!, 

A (lec’-eH'^o of 9< 

1,4K7,26*) kRrs 

A dopreaso of Ot 


Such is the present situation, with little promise for the future. 
It is certain that as long as the entrance of the boll weevil into the 
region of J ^Artibonite and the Plateau Central can be retarded, and 
especially if at the same time the area planted to cotton in that re¬ 
gion is increased, the effect of the boll weevil on total production of 
Haiti will not at once be noticeable. But if Saint-Marc, which ex¬ 
ports 40 per cent of the total production of the Republic, and the 
Plateau (Vntral, whose production is 20 per cent of the total crop, 
bteorne infe,st(*d to the same extent as Jacmel the total production 
of the Rciiuhlic will be sharply* and permanently decreased. It is 
absofulely certain that the boll weevil is not a i^mporary pest, which 
wo can hope to f»et rid of in the future It -will be impossible to 
oradicate the weevil now that it is so firmly established here. The 
problem is not how to get rid of the boll weevil, but how we can 
maintain cotton production despite its presence. 

The (juesfion is at once raised w^hether it is possible to maintain 
cotton production at the present level with the native perennial type 
of cotton and present methods of growing the crop. Is it possible 
for the ordinary farmers (who produce more than three-fourths of 
the total crop) witli their limited means, to increase the production 
of their farms to compensate for the destruction caused by the boll 
weevil? Or can the farmers be induced to increase the area devoted 
to the production of cotton so that from more plants they obtain the 
same total yield as before the appearance of the weevil? Judging 
by the attitude of the farmers who last their crop last year from 
boll weevil, it seems most ])robable that very few ordinary farmers 
will either have the means to increase the yield or feel sufficient in¬ 
centive to increase the area under cultivation. 

Is cotton growing then to be abandoned in Haiti, and if so, what 
other crop can take its place? It is certain that if a crop could be 
found, capable of giving the same financial returns as cotton in less 
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than five years, in the semi-arid soils known as cotton soils”, it: 
would be wise to make the change. That being uncertain however^, 
and considering the general dislike of farmers for new crops, the* 
desirability of substituting an annual, short-season type of cotton for 
the perennial type now grown has been suggested. 

In its relations to the boll weevil, the Haitian type of perennial 
cotton has a number of disadvantages. Being a perennial type of 
cotton, it furnishes fresh green leaves for the nourishment of adult 
weevils during almost the entire year. Furthermore, its large size 
and abundant foliage so completely shades the ground that the im¬ 
mature stages of the weevil in fallen squares and bolls are not killed 
by the heat of the sun on the bare ground between the rows as in 
the case of other kinds of cotton. Altho the production of squares 
is largely confined to two months, yet a sufficient number of squares 
are produced before and after this period to furnish a much longer 
possible period of reproduction for the weevil than in the case of 
the strains of American upland cotton especially selected for short 
season. An additional disadvantage, having nothing to do with the 
boll weevil, is its low yield, only a ”millier” (one thousand pounds) 
of raw cotton per hectare under very good conditions. 

On the other hand, the native Haitian type of perennial cottom 
has certain unique advantages making it peculiarly suitable to Hai¬ 
tian conditions, at least up to the present. Foremost among its ad¬ 
vantages is a resistance to the attack of the pink bollworm so marked 
that Ihe commercial damage caused by this pest since its appearance- 
in 1925 is negligible. When grown in experimental plots beside many 
other kinds of cotton, this resistance to pink bollworm attack is very 
marked, but when grown commercially in the absence of other varie¬ 
ties, the pink bollworm practically ceases to exist. During the be¬ 
ginning of the crop, rarely can more than one or two infested bolls- 
be found in several hour’s search, and even at the very end of the 
picking season, infestation is normally not more than 1 or 2 per cent, 
too little to be noted by either grower or exporter. 

The Haitian farmer is used to the perennial type of cotton. It 
is not necessary to plant every year, and the same plants yield for 
several years, even if not cut back to the ground at the end of the 
picking season. Practically the only expense of growing cotton in 
Haiti is harvesting the crop and transporting to market, making the 
expense of production so low that even the small return on account 
of inferioi quality and low yield nets the farmer an excellent profit. 
At present, that profit seems about to be eliminated by the boll wee¬ 
vil, but if the parallel of the pink bollworm is any criterium, the 
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appearance of this new pest may merely serve to eliminate the strains 
of native cotton most susceptible to its attack, just as the advent of 
the pink bollworm eliminated the foreign strains of Brazilian Eid* 
ney, Meade and other imported varieties mingled at that time with 
the Haitian perennial cotton. 

Explanation of Map 

The outline map of the Republic of Haiti is taken from the 
‘‘Carte publiee par les Fr4res de Tlnstruction Chr6tienne avec ap¬ 
probation du D6partement de rinstriiction Publique par sa letter en 
date du 9 Octobre 1931”. 



Haiti is the western part of the Island of Hispaniola, in the West 
Indies; the eastern part being the Republic of Santo Domingo. To 
the northwest is the Island of Cuba, fifty miles away; ^ to the south¬ 
west is the Island of Jamaica, too far' away to be shown. 

The lines marking the dispersion of the boll weevil in Haiti were 
determined by the authors for the years as noted on the map itself. 

The high mountain range which forma the southern peninsula of 
Haiti, locally “Presque Isle”, is connected with the remainder of 
the island by the Plaine de Cul-de-Sac, only a few feet above sea 
leavel north of Port-au-Prince, and considerably below sea levd at 
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the lagoons of Lac Abuei and Lac Enriquillo. This mountain range 
is sufSciently broken north of Jacmel to permit passage of a road, 
and it is along this road that the boll weevil gained access to the 
northern plain of Presque Isle. After becoming established north of 
the mountain range, it spread east to Port-au-Prince (1935) and 
I’Arcahaie (1936), and to the west to Miragoane (1935) and south 
across the mountains along the road to Aquin and Les Cayes. 

The spread of the boll weevil from Gonaives (1933) is presum¬ 
ably determined by the prevailing winds from the southeast, keep¬ 
ing it out of the Plaine de I’Artibonite, and carrying it northwest 
to Terre Nuevc (1936), while commerce is largely responsible for its 
spread along the road east to Ennery (1936) and north to Gros- 
Mome (1936). 



THE DEVELOPMENT OF THE GIANT SURINAM TOAD, 

BVFO MARINVS L. 

By Fkanoisco SEfN, Jr., Asmiant Entomologisl, Agricultural Expenmont Station, 

E£o riedras, P. B. 

On April 20, 1934, a strand of the eggs of the giant Surinam 
toad, Bufo marinus L., was collected in a brook at Monacillos, Rio 
Piedras, Puerto Rico. The strand was found dangling from grass 
stems in swiftly running water, where it presumably had been car¬ 
ried by tlie current })efore becoming entangled in the grass. It waa 
earned to the laboratory and jdaced in a large receptacle of •water, 
where ail changes could be readily observed. (Fig. 1.) The strand 
was transparent, with segmentation visible at the tips. The black, 
rounded eggs were embedded in the center of this strand. 

On April 21, 1934, the eggs hatched, each tadpole pushing its 
way out of the main strand into branches or short lateral tubes. (Fig. 
2, A and B.) The tadpoles later in the day left the branch tubes 
but remained attached to them externally (Fig. 2, C.) 



Fia. 1. strand of eggs of the giant Surinam toad, Bufo marinua T 0 . 

FIO. 2. A section of the egg strand showing branches or lateral tubes. 
(A) and (B), the tadpoles still inside the tubes; (0), the tadpole outside 
tile tube. 

FIO. 3. The tadpoles with well developed tails clinging to the outside 
of the egg strand. 
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By April 23d, practically all of the tadpoles had become rounded 
and had developed tails, but they still remained attached to the egg- 
strand. (Fig. 3.) Shortly afterwards they abandoned it^ dropping 
to the bottom and sides of the glass receptacle. They were fed let¬ 
tuce, bread crumbs and occasional insects or earthworms, which were 
killed and cut up in small pieces for them. They were extremely 
fond of the earthworms and the bread. Large numbers of them feed¬ 
ing on a floating piece of bread would often cause it to slowly re¬ 
volve, as it was pushed around by eager wagging of their tails. 

By June 11th several tadpoles had developed hind legs, and by 
the 20tb. two individuals had developed fore legs. One of these still 
had a complete tail, but the tail of the other had already begun to 
shrink and curve downwards between its hind legs. By the next 
day, the tail had become a stump and the toad left the water, being 
at that time only one-quarter of an inch long. Prom time to time 
during the summer, others became adult, but no record was kept, and 
food was supplied more sparingly. 

On October 3d, 1934, the last tadpole had transformed to adult, 
nearly six months after the eggs were collected. 



ISTHAT THE GIANT SURINAM TOAD, BVFO MABINVS L., IS 
EATING NOW IN PUERTO RICO 


Bj GEORGifi N. Wolcott, Entomologist, Agricultural Experiment Station, 

Bio Piedras, P. B. 

In the history of man’s attempts to control pests by the intro¬ 
duction of some other animal to attack and destroy them are numer¬ 
ous instances of the later development of less desirable or injurious 
habits by the introduced animal after the numbers of the pest on 
which it is normally supposed to feed have been greatly reduced, and 
its shrinking supply of food must be augmented by the substitution 
•of other items, neutral or even beneficial to man, if it is to continue 
to exist in large numbers. Such an eventual result has been pre¬ 
dicted in the case of the giant Surinam toad, Bufo mariniis L., in 
Puerto Rico. 

Originally introduced in 1920 and 1924 to control white grubs 
in cane fields, it proved so extraordinarily successful within the next 
ten years, because of its decided preference for the adults (May beet¬ 
les, or ‘‘caculos”) of the white grubs, that they have now ceased to 
be of appreciable economic importance in all thfe more level coastal 
regions where cane is most extensively grown (3). It might pos- 
«ibly be expected that the toads, deprived of their main source of 
food and forced to find new sources or perish, would have already 
begun to be a much less desirable permanent addition to the fauna 
of the Island than when engaged in the elimination of the white grub 
pest. Their present status indicates, however, that such fears were 
quite unfounded. Altho not susceptible to statistical proof, it is a 
matter of common observation that toads are much less abundant 
now than a few years ago. 

One possible contributing cause to their present comparative scar¬ 
city is that some insects or other animals already present in Puerto 
Rico before the importation of the toad, and of course quite unac¬ 
customed to feed upon it or affect it in any way, have gradually 
learned to attack it. One such striking instance is the large number 
of predaceous diving beetle larvae (Dytiscidae), Meg<xdytes giganteus 
Gastelnau, as determined by Dr. S. E. Danforth, which have been 
noted developing recently in a pool only a few weeks previously 
well stocked with tadpoles of marinus. Presumably the fun- 
dammital cause of the scarcity of the toads, however, is lack of food, 
which may either prevent normal reproduction, or cause actual star- 
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vation of toads unable to change their habits and develop a Ijroader 
basis of nourishment- 

For determining whether the Surinam toad has changed its food 
habits in the last few years, the investigations conducted by Mrs, 
Raquel R. Dexter (1) in 1931, when the toad had presumably at¬ 
tained its maximum abundance in Puerto Rico, are most usefuL 
She collected three hundred toads from eighteen localities, all of 
them in the lowlands or cane-producing sections of the Island, where 
the toads were very abundant at that time. The data given by her 
are bast'd t)n stomach (‘onttmts examinations, and are expressed in 
percentage of tJie total bulk of the food there found. Searabaeid 
beetles, tlie adults of white grubs (neutral and non-injurious species, 
as uell as the economic pests) she found to constitute 43.3 per cent 
of the total food of the toad at that time; millipeds one-fourth of 
the total, Curculionid weevils one-sixth and mole-crickets or chan- 
gas^’ onl^ one-fortieth. The Scoliid was]), (^amp^om'rt\ rlrr^afa P, 
a parasite on the larvae of the rough black Searabaeid beetle, Ligyrus 
tnmulosit^ Burmeister, was found to constitute 5.1 per cent of the 
food of the toad, vliile the Lost beetle adult was 12 0 per cent of 
the toad’s food. Such intensive consumiition of these two insects, 
host and para.site, could not fail to produce decisive results in les- 
iSening their numbers, an eventuality which was reported by the pres¬ 
ent writer (2) in 1934. The Ltgyrus grubs are strictly saprophytic^ 
and lu'utral in th(*ir relations to the interests of man, but those of 
the yellow-brown I\Iay beetles are the white grubs which were such 
serious pests of sugar-cane and other crops. Their adults formed 
over one-quarter of the food of th(' toad, and the result soon became* 
obvioi s to ever>' cane-grower on the Island. Millipeds are most com¬ 
mon in well-rotted manure or compost heaps, or in old malojillo grasu, 
and are of so little direct importance to man that not even estimates 
of their abundance are available One of their most annoying habits 
was to crawl over the concrete porch of a bouse at the Experiment 
Station in such numbers during vcet weather that no sooner were 
they swept away at one end than an equal number had already ap¬ 
peared at the other. This no longer occurs, and while millipeds can 
still be found in abundance in suitable locations, they seem much 
less numerous generally. Of all the important items in the food 
of the toad as noted by Mrs. Dexter in 1931, only the common 
Otiorh>’\ichid weevils or ‘"vaciuitas”, seem to have decreased slightly, 
if at all, since that time. 
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The toads themselves are so much less numerous than formerly 
that considerably numbers can be observed only in the most favor¬ 
able locations. A small, sluggish brook runs thru the grounds of the 
Agricultural Experiment Station at Rio Piedras, and on one side a 
considerable expanse of well-kept lawn rises in gentle slope. Even 
one casually crossing the lawn in the daytime will often note pellets 
of toad excrement on it, especially after two or three rainy nights 
when the toads have been active. An examination of these pellets 
gives by no means as exact a record of the food habits of the toad 
as would stomach examinations, for some items may be s^lightly 
chitinized as to be completely digested. But so many of the normal 
items of the toad’s food are heavily chitinized that their undigested 
remains in the excrement pellets may be taken as a reasonably ac¬ 
curate indication of the bulk of the food. The results of the examina¬ 
tions can not be expressed as bulk percentages, but only as numbers of 
the insects found. The first collections, made over a year ago at Rio 
Piedras, were few in number, and at the time little regarded, but 
when compared with the much more numerous collections of this 
spring are seen to be surprisingly similar. It should be noted, how¬ 
ever, that these observations were confined to a-single restricted loc¬ 
ality, and that a somewhat wider range of f*»od might be expected 
if examinations were made from more localities, and at other times 
of year. 

Table No. 1. 

The Contents of the Pellets of Excrement of the Giant Surinam 
Toad, Bufo marinus L., at Rio Piedras, Puerto Rico, 1935-36. 

14 pellets. May 9, 1935, contained; 

36 black Scarabeid beetles, Parachalepus (Dyscinetus) barhatus P. 

3 large brown May beetles, Phyllophaga (Lachnostema) portoricen- 
^ sis Smyth 

2 cucubanos, Pytopnorus lumtnosus lUiger 
1 cockroach, Pertpvaneta amencana L. 

1 stone 

5 pellets, Sept.-Oct., 1'935, contained: 

21 black Scarabeid beetles, Parachalepsus (Dyscinetus) barhatus F. 

4 common Otiorhynchid weevils, or ‘*vaquitas'^ Diapreps abbrevior 

tus L. 

1 large brown May beetle, Phyllophaga (Lochnosterna) portoricen* 
sis Smyth 
1 blade of grass 
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58 pelelts, April 23-28, 1936, contained: 

118 black Scarabaeid beetles, Parac'halepsus (Dyscinetus) barbatus P, 
195 large brown May beetles, Phyllophaga (Lachi%osterna) portoru 
censis Smyth 

6 small brown May beetles, Phyllophaga (Lachnosterna) citri 
Smyth 

1 rough black Scarabaeid beetle, lAgynis famuloms Burmeister 

1 common Oliorynebid weevil, or ‘‘vaquita^', Diaprepes abbrevia- 

ins L. 

4 leaves 

2 stones 
1 seed 

12 j)ollets, collected September 14, 1936, contained: 

54 black Scaral)aeid beetles, Panichalepus (Dyscinetus) barbatus F. 

2 large brown May beetles, Phyllophaga (Lachnosterna) portoricen^ 

SIS Smytli 

3 common large Otiorhynohid weevils, Diapreps ahhreviatus L. 

1 large bee ?V 

1 cockroach, near Pycnoscelus 
1 large Pentatomid bug, Nezara xnrulula L. 

1 large scorpion 

1 milliped 
grass 

vegetable fiber 
mud 

1 j)ellet, collected September 20, 1931), at Loiza Aldea, 
in field of young plant cane where changa 
tunnels were abundant, contained: 

2 large brown May beetles, Phyllophaga (Ijochnosterna) portoricen- 

sis Smyth 

4 common large Otiorhyncliid beetles, Dmprepes abbrematus L. 

1 ])ellet, collected October 20, 1936, at Central San Vicente, 
Vega Baja, in field of young ratoon cane, 

‘‘poyal” land, contained: 

5 rotten cane stalk weevils, Mcfamasius hemipterus L. 

2 common large Otiorhyncliid beetles, Diaprepes abbreviatus L. 

1 large dark green (.icindelid beetle, Tciracha sobrina tnfuscata 

IMann. 

2 jttiUipeds 

For instance, the rough black Scarabaeid, Ligyrus tumulosus 
Burmeister, occurs normally in sandy land, and in sandy localities 
doubtless still forms an important item in the food of the toad, to¬ 
gether with its was]> jiarasite, Campsomeris dorsata F. On the other 
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hand^ it is quite inexplicable that of the two common small black 
Scarabaeid beetles; Parachalepus (Dyscinetus) hurhatus F. and Dys- 
cineius picipes Bunneister ( — D. trachypygus Burmeister), only 
one of the latter should be found oaten by the toads in Rio Piedras in 
1935-36, for in past years collections (by entomolof?ists) of both 
species in abundance have been made there as well as in other parts 
of the Island. 

The inclusion of stones and vegetable matter in the excrement of 
the toads was probably accidental, and incidental in obtaining the 
living items in their food The absence of millipeds is possibly due 
to local scarcity on the lawn, for a single pellet examined in August 
193G, })icked up from beside a compost heap containing millipeds, was 
found to contain nothing else but their remains and earth Of the 
insects other than the Scarabaeid beetles, it is a matter of common 
observation, and great regret, that the cucubano, Pyrophorus Itmi- 
nosus llliger, is so much less common now at Rio Pi(‘dras than it 
was before the introduction of the toad. In the mountains of Puerto 
Rico, where toads are noticeably scarce, the cucubano seems to be 
quite as abundant as it ever wtis. Thus it would ai)pcar that the 
cucubano continues to occur in normal abundaoce in the mountains 
because of the permanent scarcity of the toad there, while in the 
moist lowlands it barely manages to survive. The scarcity of the 
common Otiorhyncid weevil, or ‘Waquita’^ Diaprepes abbrcinatns L., 
in the ])ellots of toad excrement examined is accidental, and possibly 
due to a temporary scarcity of the adults at the time the pellets wctg 
collected, for the insect still seems very abundant, and despite its 
normally aerial and diurnal habits, in previous years was an impor¬ 
tant item in the food of the toad. 

It would thus appear that, while no decided change in the food 
habits of the toad has occurred in recent years due to the increas¬ 
ing scarcity of IMay beetles, the even greater scarcity of some of the 
other insects and other animals previously eaten makes the trend 
towards an even more exclusive selection of the adults of white grubs 
for its food. Such a statement seems hardly logical, yet the data 
point to no other conclusion. It indicates that the introduction of 
Bufo marimts into Puerto Rico for the control of white grubs was 
not only an immediate and temporary success, but tends, at least so 
far as the food habits of the toad determine its trend, continually 
to become more effective and more permanent. 
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THE ORGANISM OAUSINO THE DRY TOP ROT 
OF SUGAR CANE 


Melville T. Cook, Plant Pathologist 
Agricultural Experiment Station, Bio Piedras, Puerto Bico. 

This orf<anism and the disease caused by it are very inlerestinft: 
because they were not known outside of Puerto Tlieo * for several 
years following their discovery and because of the problem involved 
in the taxonomy of the organism. 

Matz (10) published the first description of the organism in 1920 
under the name of Plasmodiophora vascularum. Two years later he 
published a second paper (11) in which h(‘ gave additional data 

Some doubt was expressed as to the taxonomic position of the 
organism which led the writer to make a study (1) which resulted 
in the transfer of the organism to the genus Liqniera, Tliis was 
questioned by several workers and especially by Dr. W li Tvimey 
Cook of the University of Bristol, England, who started a corre¬ 
spondence with the author. Finally the author sent a collection of 
material to Dr. Cook of Bristol for study. As a result of these 
studies Dr. Cook decided that the disease was due to Rhizopods and 
prepared a paper (6) in which he described a new genus and two 
species, Amo(hospcrus vascularum and A, saccharinum The writer 
disagreed with Dr. W. R. Ivimey Cook and immediately started a 
series of studies which have been continued to the present time. 
The results of these studies are recorded in this paper. In these 
studies the writer has examined a very large amount of material, 
fresh and in micro-preparations. All stages in the development of 
the organism are found without difficulty except the germination of 
the spores and the zoospore stages. However, sufficient material 
showing these stages was found to satisfy the writer that there is 
but one organism and that it does not belong to Plasmodiophora or 
to the Protozoa. 

f 

The organism passes into the new shoots of the cane as a plas- 
modium. This was demonstrated in fresh material from the 
and in plants grown in pots in the green house and in water in glass 
cylinders in the laboratory. No stage other than the plasmodium 

* It Wit found in Yenesii^ o few jtn ago. Probably introduced from Puerto Bioo. 
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was found in these young shoots and this plasmodium was always 
in the traeheary tubes. In the older canes it could be found in the 
other cells. The writer failed to find any nuclei in this plasmodium 
until the formation of the spores as described in the first paper (1). 
The nuclei appear with the formation of the spores (Figs. 1, 2 and 
3) and have very much the same appearance as that stage of 
Woronina polycystis as figured by Cook and Nicholson in 1933 ( 8 ). 
These ])lasmodia in the older canes very frequently contain large 
l)odies which the writer ])elieves to be resting spores that liavc not 
germinat(‘d (Fig. 2) T)r W. K. Ivimey Cook calls them empty 
cysts from wi)ich the spores have emerged These resting spores or 
cysts (*an lx* found in great numliers and completely filling sections 
of the traclieary lubes. These large spores with very thick walls 
are t(» be found in the traeheary tubes (Pigs 8x) and sometimes in 
tin* other cells (Figs. 8 and 16). The writer has observed large 
zoospor(‘s 111 those resting spores (Fig 6, a, h, c) but has never 
observt'd the format ion of a large number of spores m them as de¬ 
scribed bv Dr. W. K. fvimoy Cook 

The writer lias observed many spores which were variable in size 
and to some extent in foi’m in both traeheary tubes and in the 
surrounding cells (Pigs. 8-20). Spores that are fairly uniform in 
size and shape ma.> occupy certain cells while in other cases tlie 
spores in a cell or traclieary lube may be variabh* in size. 

The e(‘lls, otb(*r Ilian the.se in the traclieary tubes that eoniain 
either plaMiiodia or spores develop very thick walls (Figs. 8, 10, 
13, If) and 16). These spores appear to be the same as those wliieh 
W. li Ivimey Cook designated as cysts. 

A careful study of the work of Matz, W R. Ivimey (^ook and the 
writer shows a veiw' general agreement of some ixiints but different 
interpretations. A eomjiarison of all the studies by these three 
w'orkers, ineludiiig the data in this paper is as follows 

All hav(i ageed that the organism lives in the fihro-vascular 
bundles Matz states that it lives in the annular and spiral traehiedes 
and iiitted vessels. The writer found the organism in the traeheary 
tubes, in the siirrounduig cells of the fibre-vascular bundle and some¬ 
times in tlie parencliyma cells, especially in tlx* older canes Tn tl’c 
very young cane.s it was confined to the traeheary tubes. W. R 
Ivimey (^ook reports A. vasenhuum in the spiral and annular 
tracheids and in the pitted vessels of the vascular bundles, and A. 
snccharinum some of the cortical cells as well as in the phloem 
and xylem ]>arcnchyma hut never in the xylem vessels. 
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Both Matz and the writer describe a plasmodium, while W R. 
Ivimey Cook used the terms amoebae and amoeboid Matz makes no 
mention of nuclei in the spores but his drawings show them Both 
the Cooks state definitely that they tailed to find nuclei in the spores. 
The writer has examined a large number of plasmodia (W R Ivimey 
Cook s amoeba) and failed to find any evidence ol nuclei However, 
as soon as the plasmodium begins to torm spoies tht nuclei apjiear 
(Figs 1 and 2) 

Mat/ did not succeed in genninating tlie s])ores in sugai watii, 
cane iiuce, in ieimented cane puce or in siviial agais Tlic wiitcr 
goiminatcd many ol the large sjioies which W R Ivimev Cook 
called cysts in stenli/ed, distilled water 

The wntci upoitcd the lormation ot germ tulies m these old 
s])ores in Ins first jiaper but no evidence of swaim spores In his 
latei studies lu (ound tlusc Hsting sporc^ oi (vsts could In giiiii- 
n<il(d in steiih/ed distilled w.itii T1 h\ were mounted in steiili/ed 
distilled water on slides and kept in moist ehanibeus lor one or more 
dav*' A lew icsting speues which had been kept in this manner 
showesl a vei\ slow internal move'memt as one laige /oos])ore (Fig t»a 
and 6 h) seime'tlines men mg m one direction and sometimes in the otlxT 
In eme case a cell wall hael been Temned and two moving bexlies were 
obseived (fig Ge), eme in each cell In aneilhei ase tliien' walls were 
foiineel induMting a eiuadrant (Phg hd) but there was no nite-*nal 
menenunt These lesting spoie*s devele)]Ks] short {(urn tubes (Figs 
6e anel la) liv which the /eiospoics e'merged but the writer elid neit 
eibscive tie eiieigeiiee eii them Ilenvevei, in.uiv eniptv sjiOMs with 
o))en germ tiilies and a tew tree swimming /oosyieires weie obseived 
The zoeispenes reitateel veiv slowly and in the same manner as theise 
that were eemfined to the resting spores (Fig lb) No eilia eould 
be seen with a high ])ower, oil immersiem lens Seeeitd eii these 
zeiosyioie^s weie stuelicel anel lemriel to develop a ver> sleiwh moving 
amoeboul torm (Fig 7e) It is verv evident to the vviitei 1’ they 
represent this sta<'^e in the hie histeny of the organism in the tiaelusirv 
tubes ot the host ])lant and that thew unite to torm the plasT»iodium 
It IS jieissible that zoospenes in wet soil^ undergo the same tiansitien 
No nuclei were visible in this stage but the writer elid neit stain any 
of them 

A single flagellate spore was re'pented m the writer’s fir si \ i]> i 
It was in the traeheaiv tube m a preptired micro-seed ion \o other i 
havT been obseuve*d by the writer J)r W R Ivnnev Feiok 
reported both amoedioid and flagellate stages The writer elid imt 
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obMTFO the formatioii of a large number of spores sueh as were 
described by Dr. W. R. Ivimey Cook but the studies of the latter were 
necessarily confined to dead materiaL Therefore, it was impossible 
for him to make any studies on germination. 

Very large resting spores (W. B. Ivimey Cook's cysts) with thick 
walls are to be found in the tracheary tubes, sometimes filling them for 
a considerable distance (Pig. 8x). They are sometimes found in 
other cells (Pigs. 8y and 16). 

Matz reports that ‘^sometimes these vessels were filled with a mass 
of granular protoplasm containing all stages between numerous, small, 
immature, ovate bodies of various sizes and the mature, spherical, 
larger spores". The writer found a variation in size and character 
of spores (Pigs. 11 and 12) but believed them to be stages in the 
lil'e history of a single organism. The results of the studies 
recorded in this paper support this opinion. Dr. W. R. Ivimey 
Cook believes them to be stages in the life history of the two different 
organism which he described, Matz does not mentioned nuclei in 
the spores but his drawings show them. Both Dr. W R. Ivimey 
Cook and the writer found very definite nuclei 

The writer has observed many spores which were variable in size 
and to some extent in form in both tracheary tubes and in the 
surrounding cells (Figs. 8-20). Spores that are tairly uniform in 
size and sJiape mny occupy certain cells while in olher caj-es tlie 
spores in u cell or traclicury tube may be variable in size. 

The spores, other than those in the tiacheary tubes that contain 
eitli<*r piasniouui or spen’iss, develop very thick wails (Figs. 8, 10, 
13, 15 and 16). 

Tile pliusmodia in the tracheary tubes and cells oi‘ otlier tissues 
had the same gmeral appearance (Figs. 2 and 15). The large resting 
spores in the tracheary tubes and in other cells (Pig. 8) had the 
sane genth’al appearance and the writer docs not believe that they 
were due to different organisms. Large and small spores were to 
be seen in the tracheary tubes (Figs. 10, 11, 12, 14 and 17) and in 
various other tissues (Pigs. 10 and 13). The relationship of these 
large and small spores has not been established and the writer believes 
them to be stages of the one organism. If not, it is very evident that 
two parasites generally occupy the same cells at the same time. 

W. R.^Ivimey Cook writing of A, vascvlarum says: 

^^Oerminatioii of the spores is diffioolt to observe, and the author ia not 
certain that the following etagea form part of the same life-eyele. As far 
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m h» can iee the spores genniiiate to produce a small spherical body containhig 
m dbearly marked nucleiis in which there is a vaeaole associated with the nnclens. 
mm protoplasm.late becomes more vacuolated as the amoeba grows.” 

In writing of A, saocharimm he says; 

”The amoeba dnaUy became surrounded with a cyst wall and the c<mtents 
^vided up into a number of small spherical cells each of which contained a 
single nucleus. . . . Fixation must have occurred during the process, since, while 
nome of the spores, remain within the cyst, others have left it. As far as could 
lie made out these bodies are provided with an apical flagellum, and at this 
early stage are pyriform in shape, though later they became rounded.” 

Matz in his second paper discribed a division of spores into two, 
four and sometimes six parts. Dr. W. E. Ivimey Cook described 
s division in both his Amoehosporium saccharinum and his A. vascu- 
tarum. The writer found a stage that appeared to be a division of 
the nuclei (Figs. 3 and 4) but failed to follow a life history such as 
that described by Dr. W. E. Ivimey Cook. Dr. W. E. Ivimey Cook 
also speaks of the protoplasm surrounding the empty cysts which is 
apparently the same as shown in figure 2. In my first paper on 
this subject I described this as a spore which had failed to germinate. 
Since that time I have examined a large number and am inclined to 
adher to that view. I have u^ver found any of these spores with an 
opening in the wall, unless a germ tube had been formed. 

Dr. W. E. Ivimey Cook speaks of the division of the nucleus in 
these large spores and the formation of a number of small spores. 1 
have not been able to confirm his views in either case. The nuclei 
stain readily until the spores are almost mature (Fig. 5) but it is 
practically impossible to stain them in old resting spores (Figs. 2 
and 8). 

Dr. W. E. Ivimey Cook states that his Amoehosporum vascularum 
is found in the spiral, annular and pitted vessels of the vascular 
bundles and that his A, saccharinum is found in some of the cortical 
cells as well as in the phloem and xylem parenchyma, but never in 
the xylem vessels. 

I have found what I believe to be one species in both tracheary 
tubes and in the fibrous cells (Figs. 14, 15, 16) and i|ometimes in the 
parenchyma. Also, I have found 'small spores in both tracheary 
tubes and in the fibrous cells (Figs. 9, 20). Sometimes I find both 
the large and small spores in the same tracheary tubes (Figs. 10-|,2) 
and the same in the fibrous cells (Figs. 18-20). I believe them to 
be stages in the life history of a single organism. I cannot harmonize 
Dr. W. B, Ivimey Cook's results with my studies on the germination 
of the large spores. However, it should be remembered that Dr. W. 
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R. Ivimey Cook’s studies have been restricted to the material which I 
sent to him while I had the advantage in that I studied fresh material 
throughout the year for several years. 

One point which has not been mentioned in any of the previous 
papers is that when fibrous cells are inhabitated they always develop 
very thick walls, apparently the result of stimulation (Pigs. 8~16). 

Let us now turn our attention to the presence of this organism 
or organisms in the roots. Thus far my studies on this phase of 
the subject have been very limited 1)ut it is reasonaldc to suppose 
that the penetration is through the roots. Tliis has not been observed 
hut I have found the plasmodium in the roots, and Matz a^id the 
writer have found the spore stage. 

Method of Tnfe(’ti()v 

The method l)y wliich liealthy plants l)eeome infected with this 
organism has not been definitely determined. Judging from the 
environmental conditions under which infections take place, the life 
history of the organism as traced in this paper and the life history of 
other organisms l)elonging to the Plasmodiophoraeeae we are justified 
in believing that zoospores are formed and that tliey penetrate the 
roots of healthy canes. This has not been observed but Matz 
reported the finding of the organism in the roots of growing cane 
and the writer lias found both the ])lasmodium and spores in the 
tracheary tubes of the roots. 

The Taxonomic Position of the Fungus 

The taxonomic relationship of this organism presents some rather 
interesting queslions Mv recent studies convince me that it doc» 
not beJong to the Plasmodiophora or the Protozoa. It does not show 
nuclei in the plasmodium by any of the methods used. It is found 
mostly in the tracheary tubes and it does not cause hypertrophies. 

It differs from the genus Sorosporaera in that it is not restricted 
to the roots but is most prominent in the stems and the spores are 
not collected into hollow masses. 

Tt differs from the original description of the genus TAqnicra in 
that it is not restricted to the roots but is most prominent in the 
stems but it resembles this genus jin that it does not produce hyper¬ 
trophies and in having the spores collected in masses. 

The writer has made a careful study of the literature beginning 
with 1911 wtien Mairo and Tison (12) erected the genus Liqniera. 
They said: 
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^'The difference between the swellings produced by Plcumodiophora Bras- 
8%ca£ and those produced by Sorosphaera Veronicae is that the cells of Veronica 
show towards the end some mitosis that are not accompanied with cell wall for¬ 
mation, while in the case of cabbage the formation of cell walls follows the 
mitosis to the end. 

^^The study of L%gn%era throws a new light on the affinities of the FlaS’ 
fnodiophoraoeae. The Ligniera are very similar to the Phieomyxa hypogae Borgi, 
also a non hypertrophiating parasite of the roots of various plants. That 
Rhizomyxa, according to Borzi, (1884) is a complex of various organisms and 
certainly the TJgniera were included in the complex. One of the drawings of 
Borzi represents L. verrucosa (that apparently grows on Trtfolium resvpinatum); 
other drawings suggest L. radicahs and L. However, the real Bhtzomyxa 

hypogae within the narrow limits given by A. Fischer (1892), characterized by 
the presence of zoospores within the thin walls containing several zoospores, such 
zoospores are not present in the Ligniera. The Lignicra are siimlar to the 
^\)ionina polycytis Cornu, whose balls of kyates remind one of the balls of spores 
of the L. vcirucosa. It is quite possible that the Ligniera are derived from 
organisms similar to the Woronina through the disappearance of the zoosporo- 
cytes. The original of the Plasmodiophoraceae might be looked for in the 
studies of the Ch 3 rtridiale 8 . 

^'Nemec (1911) just described a Chytridiales of the Woroniaceae group, 
the Borolpidivm Beta, (13), parasites on the roots of Beta. That Chytridiales 
show plasmodia similar to those of the Ligniera, real zoosporocytes very similar 
to those of the Bhizomyxa. One can observe mitoses of a type similar to those 
of Plasmodiophoraceae. The author cuiifirmH our opinion to the origin of the 
Plasmodiopraceae. They seem to be different from the Worouiawae through 
the disappearance of the zoosporocytes. ^ ’ 

Mairc and Tison included in lliis genus two species wliicli tliey 
had described, L. verrucosa living in the roots of Veronica arvensis 
and L. radicolis living in the roots of riche siagnalis. They 
also transferred Sporosphora junci to this genus liecause it caused 
little or no hyi)ertrophy of the roots and liecause the spores were not 
arranged in any definite system. In the following y(‘ar\Vinge (1912) 
transferred Sorosphaera graminis to this genus. 

Schwartz (1914) published a paper (16) on the Plnsmodiophora- 
ceac and their relationship to Myeetozoa and (Ihytriadiae in which 
he recognized seven genera as follows, 1 . PJasmodiophoru, 2. Soro- 
sphacra, 11. Telramy ra 4. Sorodi.srus, o. Molliardia, 6. Spongospora 
and 7. Lignura. The first five cause hyjiertrophies; -the last two 
do not. In plasmodiophora the spores are fr(*e: in Horosphaira they 
are collected into hollow spheres; in Ingnicra they are coll(*eted into 
masses of varying shapes (e. g. spheres and ellipsoides) 

In his discussion of the g(*mis Lu/UKra he says,— 

<‘The genus which is closely allied to Sorosphaera, was formed by Maire 
and Tison to include thew© members of the l^lasmodiophoraceae in which the spore 
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dnstan are meet uaualljr dlipecddal and irregular eliaped and tsftij spherical. 
A eomnuHi characteristic of the members of this genus is that they do not give 
rise either to hypertrophy of tissne or to nuclear degeneration in the host plant.*' 

He also says that all the species of this genus are root parasites 
living in the outer cortex and that the infection is through the root 
hairs. 

W. R. Ivimey Cook (1926) published a paper on the genus 
Ligniera ( 2 ) in which he repeated the description of the genus as 
given by Maire and Tison which is as follows: 

"In cdlulis hospitis immutatis parasitans: nee tnmorea gignone; schizogina 
reducta; sporae in acervales varifonne conjunctae.” 

He says,— 

^'The full grown amoeba may be compared with the plasmodium of the 
Mycetozoa, which it resembles very closely. The size of the full-grown amoeba 
is usually limited by the size of the host cell, though if this cell is very large 
the contents may b^ome exhausted before the amoeba has completely filled it.” 

In the summary of this paper he says,— 

”The genus lAgniera is a member of the plasmodiophoraceae, and has many 
points of relationship with the Mycetozoa. It differs from any other member 
of the group in not causing any hypertrophy of the host tissue.” 

In 1928 Dr. W. E. Ivimey Cook (3) published a paper on the 
Methods of Nuclear Division in the Plasmodiophorales in which he 
said,— 

”The Plasmodiophorales show a great similarity to the Amoeba in their 
methods of nuclear division. They show some similarity to the Mycetozoa m 
their life-history. It is considered probable that the two groups have originated 
from a common ancestor in the evolutionary series from Protomyxa to the Lobosa. 
Owing the presence of Protomitosis it is considered that the Plasmodiophorales 
have become, separated before the Mycetozoa were. There is no common grounds 
for considering that the Plasmodiophorales and Chytridiales are closely related; 
the position of the Soroledipitm heiae does not support such an assumption.” 

Cook and Schewartz (1929) in their paper ( 4 ) on Sorosphaera 
radicate said,— 

” These zoospores however, bear a close resemblance to those previously 
observed in lAgniera jmcv and those described by other workers in the genera 
Spongospara and Plasmodiophora, 

”It is 1;he structure of the spore mass which renders this species easily 
distinguished from any previously described. In L. junoi and L, verruoosa 
which have been known to attack graas roots the spores are not arranged in 
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^ d6diilt« s^em, though at timet they appear to be grouped m a more or lets 
iqpherieal mats* In the genut Soroephaera, of which only 8, verrowioae hat been 
deeeribed, the tporet are arranged in a hollow sphere.” 

W. E. I^imey Cook (1930) in a paper (6) on Plasmodiophora 
brassicae referred to the transfer of this species from Plasmodiophora 
to Ligniera by the writer of this paper and said,— 

”Cook prefers to place the organism in the genus lAgniera, because it does 
not cause hypertrophy of the host tissues, but in our opinion (based on the 
two accounts which we have read) there is very little ground on which to refer 
it to either genus.” 

W. R. Ivimey Cook (1933) published monogfiiph of the 
Plasmodiophorales’* (7) in which he recognizes six genera: (1) 
Plasmodiophora, (2) Sorosphaera, (3) Sorodisetts, (4) Spongospora, 
(5) Tetramyxa and (6) Ligniera. In his key the first five form a 
group and Ligniera is separated but in his diagram showing the 
phylogeny it is placed as an offshoot or branch of Plasmodiophora. 
In his discussion of this genus he says that Fitzpatrick ‘‘fails to 
recognize the difference between the genera Ligniera and Soros- 
phaera. ^ ’ 

W. R. Ivimey Cook and E. J. Schwarts (1929) published a paper 
(4) on a new species, SorospTChera radicale in which they said,— 

”Thi8 new species eeems to indicate that there is a dednite relationship be< 
tween the genus Sorosphaera and the genus lAgrUera, and that hypertrophy is not 
a feature upon which too much importance must be based. Despite the compara- ’ 
tively close affinity between the two genera, it is a matter of very great dif¬ 
ficulty to determine which of the two should be considered the more primtive. 
If, as has been pointed out before, spore systems are considered more advanced 
than scattered spores then Sorosphaera has been evolved from Ligniera.** 

Fitzpatrick (1930) (9) recognized but five genera: (1) Plasmo¬ 
diophora, (2) Tetramyxa, (3) Sorosphaera, (4) Sorodiscus and (5) 
Spongospora. In Plasmodiophora the spores at maturity are not 
united and are free in the host cells. In Sorosphaera the spores are 
united into more or less definite spore balls which are spherical to 
ellipsoidal, hollow and consisting of a peripheral layer of spores 
enclosing a central cavity. He refused to recognize the genus 
Ligniera with the following statement,— 

‘ * As the genus Ligniera Maire ft Tison was based merely on a host reaction 
the writer is wholly disinclined to accept it as valid. It is clear that two hosts 
may react quite differently to a given parasite, one being stimulated to gall 
formation, while the other is not. It eeems best for the present to include 
all the species in Sorosphaera^ even though in some the tendency to form definite 
spore balls is much less evident than in the type species <9. veronioae Schrdter,” 
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A recent paper on this subject is the Taxonomy of the Plasmo- 
diophoraceae by Palm and Burk (14). Their conclusions are based 
largely on a species of Sorofiphaera on Veronica americana collected 
in Colorado. This species showed characters of Sorosphaera, Soro- 
discus, Ligniera, Clathresorus and Spongospora, As a result of 
the studies they have suggested that Spongospora, Ligniera, Soro- 
discus, Ostenfoldiolla, Clathresorus and Memhranosorus should be 
made synonyms of Sorosphaera, The careful review that they 
have made of the subject appears to justify their suggestions. The 
writer is very much in sympathy with the suggestion. The organism 
under consideration does not fit exactly into any of the genera of 
Plasmodiophoraceae but it would fit into n genus Sorosphaera 
made to include the genera as suggested by Palm and Burk. The 
writer is of the opinion that this organism should be kept in the 
genus Ligniera or that there should l)e a merging of genera as sug¬ 
gested by Palm and Burk in which it would become Sorosphaera 
vascularum. 


Economic Importance 

These studies have not given us as much data on this phas(» of 
the subject as we expected owing to the fact that wc have not had 
the facilities for pursuing this phase of the work. All of the studies 
recorded in this paper have been made a1 the Experiment Station 
Our knowledge of this phase of the subject may be summarized ns 
follows,— 

?1) Tt is more severe on soim* varieties than on others. It was 
very severe on D~109, a variety which is no longer in use on tho 
island. It stopped the distribution of P. R 801, a very jmomisiip^ 
new variety. Our knowledge of its relationship to other vari(»ties is 
very meager. 

A recent outbreak of the disease on first ratoon of FC 1017 
showed an infection of about 20 per cent. This cane was growing 
in irrigated Vega Baja silt loam which is rather difficult to drain 
and there had been a heavy rainfall over a considerable period of 
time. The same variety growing in easily drained soil did not show 
any symptoms of the disease although it is possible that there may 
have been some infection. 

(2) It is most severe in poorly drained soils. A variety that is 
severely attacked by this organism under these conditions may thrive 
in well drained soil. The cane growing in low areas in a field may 
be severely damaged by this fungus while the surrounding cane of 
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-the same variety, but growing on higher land, may appear perfectly 
liealthy. Cane growing on the higher levels may appear to be 
perfectly healthy but a careful examination may reveal the organism 
in some of the plants. On at least two occasions we have found that 
the cane in severely infected plantings was grown from cuttings 
that came from apparently healthy cane on well drained soil which 
upon examination showed the organism. 

(3) The most important method of distribution from place to 
place is in the seed cuttings. It undoubtedly travels through wet 
soil from diseased to healthy plants, probably by zoospores which 
penetrate the roots. 
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1. Transition from plasmodium to spores. Nuclei appear Nith 
the formation of spores. (1 h). 

2. Same. One old spore which did not germinate. The tradieaiy 
tube was cut oblique. 

3. Cross e«etion of tracheary tube showing formation of spores, 
one large spore which did not germinate, a spore with there nudei 
which may indicate the formation of a quadn^ and surplus proto¬ 
plasm. 

4. Spore formation showing formation of quadratte. 

5. Three large spores approaching maturity but both nudei and 
inner bodies take the stain. 

6. Three large spores kept in distilled water for 24 hoims. The 
contents was moving rapidly, a. in one direction, b. in the opposite, 

c. showed a cell division and the contents of both halves were moving, 

d. showed three cell, was apparently a quadrate division, but there 
was no movement of the contents. 

7. Germination of the resting spores by the formation of germ 
tubes and the transition of the zoospores into amoeboid stages. 

8. The tracheary tubes and surroimdings cells. Note the large 
spores in the tracheary tubes and in some of the small cells. 

9. Two tracheary tubes. Note large spores in one and small 

s pores in. the other. Also small spores in small cells. ^ 

10. Tracheary tube surrounded by small cells. Note large and 
small spores in tracheary tube and small spores in surrounding cdls. 

11. Large and small spores in a tracheary tube. 

12. Tracheary tube with large and small spores, 

13. Part of tracheary tube and small cells. Both filled with 
small spores. 

14. Two cells among fibrous cells, one with large and one with 
small spores. Note the thick walls. 

15. Three cells among fibrous cells, one with plasmodium and 
two small spores. Note thick walls. 

16. Small cells among fibrous celia, containing lar{^ spores. Note 
tiiick walls. 

17. Three types of spores. The three large i^res from one 
tr^eary tube. The small spores of two sizes from another. 

18,19, 20. Large and small spores. Each group from a different 
tracheary tube. 
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OBSERVATIONS ON SOME INSECTS ASSOCIATED 
WITH SUGARCANE IN PUERTO RICO 

By F. M. Wawlet, 

Associate Entomologist, Division of Cereal and Forage Insect Investigations, 
Bureau of Entomology and Plant Quarantine. 

In connection with investigations carried on by the Bureau of 
Entomology and Plant Quarantine in Puerto Rico with special funds 
from August 1935 to June 1936 to obtain information on insects 
which transmit sugarcane diseases, surveys were made to secure data 
on the status and distribution of the insects in and around sugarcane 
fields, with special reference to those forms which feed on the juices 
of plants. The work was headquartered at the Federal Experiment 
Station at Mayagiiez, which cooperated by supplying laboratory and 
other facilities and giving helpful suggestions* and advice. This 
paper reports results of these surveys. 

The sugarcane insects of Puerto Rico were listed by D. L, Van 
Dine (10) in 1913, with a review of earlier work. This list was 
supplemented by later observations on cane insects made by Jones 
(4, 6), Smyth (9), Wolcott (12), and Sein (7). Wolcott has pub¬ 
lished a general list of Puerto Rican insects (15) and a textbook in¬ 
cluding chapters on cane insects of the West Indies (14). The cane 
insects of Santo Domingo have been listed by Wolcott (IS) and those 
of Cuba by Van Dine (11). Insects in relation to cane mosaic in 
Puerto Rico have been discussed by several writers, especially Smyth 
(8). Chardon and Veve (1), and Sein (6). 

In the present survey the greatest attention was paid to those 
sucking insects which might conceivably transmit mosaic disease. 
Three species were noted as occurring regularly on cane, viz, the 
yellow cane aphid, 8ipha flava Forbes; the mealybugs, mostly Triany- 
mus saochari GklL; and the fulgorid Saccharosydne sacoharivora 
Westw. Three additional aphids were carefully observed because 
these were occasionally found on cane or because they were suspected 
Of transmitting mosaic disease. These were Aphis maidis Fitch, 
Hysteroneura setariae Thos., and CaroUnaia cypeti Ainslie. Other 
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msects were observed ineidratally, and observations were made on 
grasses which harbor some of these insects. 

A few ecological details may be recorded for the benefit of those 
not familiar with Puerto Bico. The climate is tropical The rainy 
season sets in late in the spring in most sections, reaches its height 
late in the summer or early in the fall, and declines late in the 
fall. The winter and eariy spring months comprise the dry season. 
This year (1985-1936) the drought was unusually pronounced, and 
the rainy season began suddenly at Mayagiiez about May 1 with 
heavy and frequent rains. The north coast shows a moderate rain¬ 
fall, 50 to 60 inches a year in many places. The interior mountains 
and the east, west, and northeast coasts have a high rainfall, 80 
inches or more. The south coast has a comparatively low rainfall, 
40 inches or less, and here cane is produced under irrigation. Nearly 
all the sugarcane is grown on the coastal plain or in valleys reaching 
toward the interior, practically none occurring in the central moun¬ 
tains. Some of the areas of most intensive cane culture are located 
in the southern irrigated part. The cane is harvested from January 
to May. 

Two systematic extensive surve 3 ^ of the cane-growing areas of the 
island were made, one in the fall of 1935, the other in the spring 
of 1936, the localities examined being indicated on the map (fig. 1). 
Other field observations were made occasionally, and an intensive 
survey was conducted at the experiment station at Mayagiiez each 
month that other work permitted. 

The Intensive Survey 

The intensive survey at the experiment station included examina¬ 
tion of cane varieties, grasses, and sedge. Six cane varieties, of some 
commercial importance, were growing in large replicated plats, and 
these were observed regularly; these were POJ 2878, M 28, M 63, 
FC 916, PB 803, and PB 807. Some small areas of old and new 
varieties were also available. Various grasses, Panicum barbinode, 
Syntherisma, Capriola, Echinoehloa colonum, Eleiisine indica, An- 
dropogon vingatus (tent, det.), and Cypertis rotundus (a sedge), ware 
common not only at Mayagiiez but all over the island; while some 
other grasses occur but are less common. Com is found growing at 
the experiment station at most times of the year. Over most of tiie 
i sl a n d it ^ grown in small fields in either spring or fall A mna ll 
plot of sorghum grew at the experiment station, but this species is 
rare on the island. 

The most noteworthy results of this survey are shown in taUe I* 
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The restilts of the survey on a number of cane varieties were 
recorded separately, but these details are omitted for the sake of 
brevity. Only a few varietal differences were encountered. The eane 
variety POJ 2878 had heavier mealybug infestations than other va¬ 
rieties, PR 803 showed somewhat greater populations of Sipha ftava 
than others, and the unimportant variety M 505 was outstandingly 
susceptible to Sipha flava. 

Mosaic disease was not an important factor around Mayagdesy 
since nearly all cane grown there was of highly resistant varieties. 
The few small areas of susceptible varieties seen were considerably 
infected, and mosaic-like symptoms were noted on crabgrass and 
sorghum. Sugarcane borers {Diatraea sp.) were present at all times, 
but onty in moderate numbers; the variety PR 807 was most con¬ 
sistently infested. 

Mealybugs {Trionymus Bocchari) seemed rather scarce on young 
cane, and were difficult to find without uprooting the plants. On 
older cane they were more numerous and located higher on the 
plants, under the sheaths. Dead mealybugs covered with fungus 
were sometimes seen, especially in rainy weather. T. sacchari was 
also found on sorghum. Another mealybug, Pseudococcus brevipes 
Ckll., was seen occasionally on crowns of Panicum barbinode, Eleusine 
indica and Cypems, and once on corn. Root insects were not in¬ 
cluded in the survey. 

In addition to these records. Aphis mcddis was seen occasionally 
on untasseled corn, a few times on Coix lachrymorjobi, Penivisetvm 
purpurevm, and Qynerium sagittatum, and once on Chaetochloa setosa 
and Cypems, Only migrants of this aphid were seen on cane in the 
field, though at one time a colony occurred in a cage. The species 
was usually found on heads or terminals of plants, but sometimes on 
the leaves. It was found in greater numbers in cages or sheltered 
places than in the open. When numerous. A, maddis was attacked 
by parasites and predators Parasites reared included Lysiphlebus 
testaceipes Cress., Pachyneuron siphonophorae Ashm, and Teiras- 
tichus marylandensis Oir. Predators included coccinellids and 
syrphids. 

Hysteroneura setariae was found in small numbers a fe^r times 
on Paspalum conjugatum, P, pa/ivicuXatum (tent, det,)^ ^apriola 
dactylon, Pamcum reptans (tent, det.), Andropogon virf^jius (tent, 
det.). Sporobohis virgimcus (tent, det.), and Gyjh^ltium sagit- 
taium. It was nearly always found on the heads grasses, al¬ 
though sometimes stems or leaves were itolonized, e^p^i^y on Eleu- 
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tine. Colonies occurred on cane (on the auricle) in southern Puerto 
Bico, but not at Mayagiiez. When abundant, this aphid was at¬ 
tacked by parasites, predators, and under damp conditions by a 
fungus (Acrostalastmus aphidum Oud.) Parasites reared included 
Lysiphlebus testaceipes, Pachyneuron tiphonophorae, and Aphiden^ 
syrtus aphidivijrus Mayr. 

8ipha flava occurred on the leaves of its food plants, a reddish 
discoloration being associated with its feeding. Besides the plants 
noted in table I it was found a few times on Pardcum barbinode, P. 
maximum, Eleusine inddca, Echinochloa colonum, Paspalum conju- 
gatum, and P. panioulatum (tent, det.), and one migrant was ob¬ 
served on corn. The,species occurred on grasses in small numbers, 
but sometimes became numerous and injurious on sugarcane, 400 in¬ 
dividuals once having been found on a single leaf. It was attacked 
by predators and a fungus (Acrostalagmus) ^ but parasites were not 
seen in this work. Predators observed were a few syrphids and 
some coccinellids, including Cycloneda Smiguinea L. and a small 
black species. 

Ca/roUnaia cyperi was seen only on Cyperus, usually in small 
numbers, and no insect enemies were observed. Saccharosydne sac- 
charivora was usually seen only on cane, but was once swept from 
grass, mostly Pamctm barbinode. 

Numerous other insects were encountered. Several aphid mi¬ 
grants, not yet determined, occurred on cane in May; some seemed} 
to be from nearby citrus. Leafhoppers and fulgorids were frequently 
found on cane and grasses, but seemed in most cases to be transients. 
Cicadella similis Walker on Panicum barbinade and other grasses, 
Delphacodes sp. on Echinochloa colonum, Peregrinus maddis Ashm. 
on com, and Phaciocephalus cubarms Myers on cane were especially 
noted. Nesostelus incisus Mats, was swept from grass, mostly P* 
barbinode; Typhlocybella minima Bak. and Empoo^ca sp. were swept 
from Bradbury a; and Empoasca from indigo. Chinch bugs (BUs- 
8US leucopterus var. insulcms Barber) occurred on grasses a few times. 
Ants, principally the fire ant, attended aphids, and were especially 
active around mealybugs. Snout beetles, caterpillars, -scales, i)socids, 
thrips, mites, and other organisms 'were noted in small numbers. 
Chirotrips mexicanus Crawf. was repeatedly noted in heads of Eleu¬ 
sine indica. 

Aphids wer^ determined by P, W. Mason, mealybugs by Harold 
Morrison, aphid parasites by A. B. Gahan, leafhoppers and fulgorids 
by P. W. Oman and H. L. Dozier, thrips by J. C. Crawford, and the 
fungus by Vera K, Charles. 
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The B r r EKBi V E Soevst 

The first extensive survey was conducted in September and Octo¬ 
ber 1935, late in the rainy season. The cane at this time was of 
medium to large growth. A field was selected at random in each of 
the 34 localities marked on the map (fig. 1). In each field 100 stalks 
were examined in 5 samples of 20 each, well distributed throned the 
field. The results appear in Table II. 

Insects were found much as recorded for the intensive survey. 
The borer Diatraea saccharalis F. was widespead and often injurious; 
it seemed somewhat more numerous in the south than elsewhere. 
Hysteroneura setariae occurred on Eleusine near Aguadilla, Bio 
Orande, Naguabo, Fajardo, Patillas, and on Qynerwm at Gu&nica. 
Aph%$ meUdis occurred m small numbers on Panicum iarbinode near 
Isabela, Guayama, Naguabo, Fajardo; on Oynervwnt at Gu&nica; on 
com near Loiza, Fajardo, Hatillo, Arecibo, Naguabo, Dorado, Issr 
bela, and Juana Diaz; and on Penmsetum (elephant grass) near 
San Germ&n 8ipha flava was recorded once on corn, once on crab- 
grass, and once on an unknown grass. 

The second extensive survey was conducted in March and April 
1936, toward the end of an unusually severe dry season. Some 
fields were still unharvested, with stalks of large growth and dry 
lower leaves (classes as ^Margein Table III). Some were fall- 
planted, of medium growth (rather large when irrigated, as in the 
south). Some were of new ratoon growth and rather small. Sampling 
was conducted as in the fall survey and approximately the same 
localities were selected, except that the one in San Sebastian and 
one in Cabo Bojo were omitted. The results appear in Table III. 

Other insects were noted much as in the fall survey and the in¬ 
tensive survey. Diatraea saccharalis was wides^pread and somewhat 
injurious in places. It was more abundant in southern Puerto Bico 
and less abundant on the west coast than elsewhere. Little differenee 
in its numbers could be noted between varieties or seasons. Ohineh 
bugs were found once on a single stalk of cane atfipoiacao. 

Aphids found on nearby plants included Ap^ nmdie on com 
at San Germ&n and on Panicimi barbinode at Gu&nica, Caguas, aad 
Guayama. Hysteroneura setariae occurred on Eleusine at jiarolinay 
Tabucoa, Guayama, Santa Isabel, and San Lorenzo; 04. on P. 
barbvnodf at Bino6n, Arecibo, and Yabucoa. CaroUnasa occurred on 
Cyperus rotundus near Arecibo, Dorado, Ponce, Pefiuelas, Yauco, 

San Lorenzo. 
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Discussion 

Mealybugs, often in large numbers, were found wherever search 
was made on cane. Wet weather appears to be unfavorable to them. 
The mealybugs are hard to find on young, small cane, but they seem 
to be come very abundant on cane that is old and has nearly stopped 
growing. Hence they are numerous in unharvested fields in the dry 
season. They were somewhat more numerous on POJ 2878 than on 
other varieties. While these insects do not receive much considera¬ 
tion, they may cause more injury than is generally suspected. Their 
work is not conspicuous. 

Sipha flava was also widespread, and in the spring was somewhat 
more numerous in western Puerto Rico than in other parts of the 
island. It became more abundant in dry weather, but wet weather 
was not unfavorable enough to keep it from maintaining numerous 
small colonies. It became locally injurious near Cabo Rojo follow¬ 
ing a short dry spell in August 1935 and was somewhat injurious 
over wide areas in the spring of 1936. It seemed to favor certain 
varieties, but little preference was shown among the more important 
ones. It appears to be among the minor problems of cane growing. 

Saccharosydne saccharivora was widely present, but nearly always 
in small numbers. In the falfit was less abundant in the dry south- 
coast country than elsewhere, and in the spring it was generally 
less abundant than in the fall. Thus on the whole it seems that dry 
conditions were not favorable; but in the one field, where it was 
very abundant, dry conditions prevailed (Table III, Manati). It did 
not appear to do much injury. 

Aphis maidis was more abundant in the rainy than in the dry 
season. This may be ascribed to the better condition of the food 
plants. It was seldom found on cane. It was present on some 
grasses in widely scattered localities, but only in small numbers. 
Sorghum is a favorable but rare host. The only host that supported 
large populations over any considerable area was tasseled com. Ac¬ 
cording to observations of Mr. B. A. App and the writer, Aphi$ 
maidis occurred on corn all over the island, but corn was not abun¬ 
dant in the areas of the south and east coasts, where cane is grown 
as the almost exclusive crop. Com was found growing close to 
most often in areas of diversified farming. ^ 

Hysteroneura setariae occurred in small to moderate numbers on 
grasses all over Puerto Rico, and in limited numbers on cane (BII 
10-12) along the south 'eoast. It was rarely seen on cane elsewhere 
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The colonies. OE oane were on the anrides, as has been observed in 
Louisiana. It was not seen on BH 10-12 in 8eeti<m8 other than the 
south coast, and was once observed in the southern region in a field 
o£ SC 12-4. Hence the difference in distribution seems to be re¬ 
gional rather than varietal and may be ascribed to low rainfall and 
the favorable growth of irrigated cane. The species was much more 
abundant in dry than in rainy weather. 

Carolimia cyperi was found in a number of places in small or 
moderate numbers, and was seen only on the common sedge, Cypems 
rotundus. It was more abundant in dry than in rainy weather, ex¬ 
cept when its food plant was injured by drought. It persisted at 
some points in the dry region in May, after rains had set in at Maya- 
giiez and it could no longer be found there. 

Tables II and III show the susceptibilty of the cane varieties SO 
12-4 and BH 1(1-12 to mosaic, and its almost complete absence in 
other important varieties. The resistant varieties have almost en¬ 
tirely replaced the susceptible ones in the west, and have largely re¬ 
placed them on the north coast and in interior valleys. In the south 
and east BH 10-12 is stiU widely planted. Jensen (8) finds that 
the spread of mosaic disease is rapid in the west, north, and interior 
and slower in the south. He observes that it is more rapid near 
hills and-^astures and less rapid near the sea and in areas solidly 
planted to cane. In the areas of rapid spread, fields of susceptible 
varieties are often heavily infected, though control by roguing some¬ 
times gives fair results. In areas of slow spread control by roguing 
is usually successful, though infected fields occur. 

The areas of slow or rapid spread must be marked by scarcity 
or abundance of vectors, respectively. Mealybugs are numerous in 
both areas, and hence do not seem likely to be a vector; the same is 
true, to an extent, of Scccharosydne scicchiurivora. The yellow aphid 
8ipha fkuvc also occurs throughout the island and experiments in 
transmission with this aphid under this project have been negative. 
In the same experiments Hysteroneura seidruie and Co/roUnoid oypefi 
have shown ability to transmit mosaic. It is doubtful whether they 
are of much importance in field transmission, because they are at 
least as numerous in areas of slow spread as in areas of rapid spread. 
Aphis maidis seems more likely to be important in field transmis¬ 
sion, because of the evidences mentioned of its greater abundance in 
the areas of rapid mosaic spread in the west, north, and interior 
thm in the areas of alow spread. Another possibility in field trans¬ 
mission is that aphids having no association with grasses mig^t tnuMK 
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ndt mosaie by temporuy feeding on cane in tbe course of migration. 
A situation of this sort was found in connection urith a disease of 
onion (Drake, Harris, and Tate (2)). Such aphids have been taken 
on cane at Mayaguez, and in one case positive transmission was 
secured with a species not normally found on grasses. Rapid mosaic 
[q>read shows a strong association with diversified plant growth, 
which is probably accompanied by an abundance of vectors. 

SVMMABT 

Survey work in 1935-36 on sugarcane insects of Puerto Bico, 
especially those which may transmit mosaic disease, is described. 
Previous work is cited; climate, geography, and methods are outlined 
briefiy. 

Aphis maidis was found to be rather abundant on tasseled com, 
qtaringly present on several grasses, and scarce on cane. Hystero- 
neura setariae was moderately abundant on some grasses, occasional 
on cane along the south coast, and rare on cane elsewhere. Sipka 
fiava was widespread on cane, sometimes injurious, and small num¬ 
bers occurred on grasses. Carolinoia cyperi was found in moderate 
numbers on a sedge. A. maidis was most numerous in the rainy 
season, the other three in the djy season. Mealybugs were numerous, 
especially on mature cane. Saccharosydne saccharivora was wide¬ 
spread but seldom numerous on cane. Some minor insect notes are 
recorded. 

Aphis nutidis seems likely to be important in mosaie dissemina¬ 
tion, because more abundant in areas of rapid than of slow spread. 
Hysteronera and Carolirma seem less likely to be important, and the 
other insects named seem unlikely to be implicated at all. Some 
aphids not breeding on grasses may be important. 
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VOTBI ON TEE CHANOA. OB WEST INDIAN MOLE 
OBIOSET, IN PT7EBTO BlOO IN 1935 AND 1986 

By A. H. Maddkn, JvMor EntomologUi, 

Blfiiioa of Truck Crop and Oardeu Insect luTcetigatione, Bureau of Entomology 
and Plant Quarantine, United States Department of Agriculture 

'' Introduction 

A study of the changa (jScapteriscus vicimts Scudd.) was con¬ 
ducted in Puerto Rico in 1935 and 1936 by the Bureau of Entomology 
and Plant Quarantine, United States Department of Agriculture, in 
cooperation with the Puerto Rico Agricultural Experiment Station 
at Mayagiiez. During this period changa damage was apparently not 
so severe as it has been in the past, according to the observations 
of previous workers. This was perhaps partly due to the sevM?e 
drought which extended over practically the entire Island during 
part of this period, for although this drought occurred during the 
normal dry season it exceeded in severity those of all previous Weather 
Bureau records covering a period of 25 years. Under such condi¬ 
tions changa damage is normaBy much less severe. 

Sugarcane comprises approximately 35 percent of the entire mar¬ 
ketable crops produced on the Island and a much larger proportion 
of the crops susceptible to changa damage. Although repeated ob¬ 
servations were made in the sugarcane fields over the entire Island,, 
however, in only a few instances was any appreciable changa damage- 
noted. Damage to coffee, the second largest crop, was limited to a 
few slight infestations occurring in seedling beds. Tobacco, ranking 
third as an economic crop, is considered one of the favorite host 
plants of the changa, but there was no important damage to this 
crop, and the heaviest infestation was that observed in a fsonall field 
of approximately three-fourths of an acre in which 10 percent of the 
plants had been destroyed. The only cases of severe damage vrete 
confined to minor crops such as sweet com and vegetables, several 
cases having been observed in which from 50 to 98 percent of the 
crop was destroyed. In practically all of these cases, however, the 
planting did not exceed 1 acre and the resulting commercial loss was 
therefore relatively slight. 

A part of the popular belief existing on the Island eoneeming 
the seriousness of the change problem is doubtleas due to the fact 
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that a considerable amoxint of damage caused by other insects is at¬ 
tributed to the changa. Damage by white grubs and cutworms is 
often confused with changa damage, and cases have come to the 
writer ^s attention in which chinch bugs, millipedes, and even fungus 
diseases, were causing the reputed changa injury. 

Distribution 

Distribution limited to definite areas of the Island ,—One of the 
main purposes of this project was to determine the limits of distribu¬ 
tion of the changa on the Island. This was accomplished by ma kin g 
extensive surveys over practically the entire area. This insect was 
found to occur in the following localities: Aguirre, Anasco, Arecibo, 
Arroyo, Bejuco, Cabo Rojo, Caguas, Carolina, Cayey, Corozal, Flo¬ 
rida, Guayama, Hormigueros, Humacao, Isabela, Lajas, Las Marias, 
Loiza, Maleza Baja, Maricao, Mayagiiez, Pueblo Viejo, Rio Piedras, 
Quebradillas, and Yabucoa. Since practically all of these points are 
around the coast or within the interior river valleys, the observations 
indicate that the distribution of this insect is limited to such areas. 
Other workers on the changa in Puerto Rico have reached similar 
conclusions. 

Type of soil the chief factor limiting distribution ,—Such factors 
as elevation, temperature, and distribution of host plants appear to 
have little or no effect on distribution. Abundance of rainfall seems 
to be of some importance, there being apparently more changas in 
the areas receiving the greatest amounts of precipitation. The chief 
factor limiting distribution is undoubtedly the type of soil. Dis¬ 
tribution is quite definitely limited to light-textured, sandy soils. 
These soils are particularly adapted to the burrowng activities of the 
changa and thus afford the most suitable environment. In heavy 
clay soils, the insect is either very rare or entirely absent. Unfor¬ 
tunately, soils best suited to the growing of vegetables and similar 
crops are the only soils inhabited to any great extent by the changa; 
consequently damage to such crops fe particularly heavy unless con¬ 
trol measures are employed. 

Host Plants 

The changa feeds upon a wide range of host plants. Feeding has 
been observed by the writer on the following; Basil (Ocimum basiU- 
oum)f bean, cabbage, coffee seedlings, young cotton plants, cucumber, 
eggplant, sweetpotato, tobacco, and various grasses. Only plants 
showing visible evidence of feeding on the stem at the crown were 
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included in this list. Severe injury is caused in this manner and 
usually results in the destruction of the plant. Other workers on the 
Island report the changa as feeding upon the following, in addition 
to the plants in the foregoing list: Cantaloup, collard, onion, pea, 
rape, rice, turnip, CoUus spp., and lAvingatoma spp. In fact, almost 
any young plant may serve as food, although plants having a poison¬ 
ous or acrid sap are said to be avoided. 

The writer’s cage studies and field observations have shown that 
the changa feeds also to a considerable extent on decomposing organic 
matter in the soil, and it has been found that it feeds upon its own 
and other species of insects. 

Damage 

Damage to plants by the changa results mainly from its feeding 
activities, but some damage results from the uprooting of the seedling 
plants caused by movements of the changa through the soil. Feed¬ 
ing is confined entirely to the roots and stems, usually at the crown 
in the latter case. Stems are either completely severed or are so 
badly gnawed that they are no longer able to support the weight 
of the plant. Obviously, the greatest amount of damage results from 
this type of feeding, since injury to the stem usually causes the 
loss of the entire plant. 

The greatest damage normally occurs after heavy rains or after 
the soil has been moistened by irrigation. This is because the changa 
is active at the surface only when the soil is sufdciently softened by 
moisture to permit such activity, and it is at such times that feeding 
upon stems occurs. Since feeding on the roots of plants produces 
little appreciable damage, it is apparent that the most injury can 
take place only under the above conditions. In general, the greatest 
amount of damage may be expected during the rainy season. 


Natural Enemies op the Changa 


A number of native birds are known to be of value in preying 
upon the changa. These have been recorded by Wetmore (U. S. 
Dept. Agr. Bui. 326, 1916). The mgre important of these are listed 
here in the order of their importance: 


Martinets, or green Cuban heron 
Falc6n, or Puerto Rico sparrow 
hawk 

Playero, or Antillean killdeer 
Putilla, or spotted sandpiper 


(Biitorides virescens maculatus) 
(Falco sparverius loquacvlua) 

(Oxu^htLs vociferus rubidus) 
(AcHtis fnMvlaria) 
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0«rza, or little blue beron (Florida caenUea} 

Judio, or smooth-billed ani ^ (Crotophaga ani) 

Buisenor, or Jamaican mockiiig- (Mimm polyglottos orphsus) 
bird 

C14rigo, or Puerto Rico petchary (Tolmarchus iaylori) 

Pitirre, or gray kingbird (Tyranny^ donmiioensis dominie 

censis) 

Jui, or Antillean flycatcher (Myiarchm mitUarum) 

Gai^n bianco, or American egret (Casmerodius alhus) 

These birds should receive every possible protection. 

A few minor enemies, such as ants, spiders, and lizards, have been 
recorded, but these are relatively unimportant. 

Observations have been made which indicate that the giant toad 
(Bufo marinus) is an important enemy of the changa. This animal 
was flrst introduced into the Island in 1920 and it appears to have 
been playing a considerable part in the control of the changa since 
that lime. An examination of the stomachs of a small number of 
these toads during the latter part of 1935 revealed that the changa 
comprised about 15 percent of the stomach contents. This, however, 
is probably not a true indication of the extent to which they are 
preyed upon by the toad, because, owing to the dry condition of the 
soil, changas were not very plentiful at the time. 

Good Contiwjl by PoisoneS) Baits 

Satisfactory control of the changa can be obtained by the use of 
poisoned baits. The bait formulated by Crossman and Wolcott in 
1915 is extensively used on the Island and is fairly efficient. It con¬ 
sists of a mixture of paris green and flour, the proportion of paris 
green being from 3 to 10 jiercent of the total mixture. Three percent 
of paris green is usually sufficient. 

The bait should be broadcast over the field at the rate of 300 
pounds per acre about one week before planting. This should be 
done as late in the afternoon as possible, preferably after a rain, 
since the best results are obtained when the surface of the soil is 
wet. In cases of severe infestation a second application may be neces¬ 
sary, and this also should be made prior to planting^ since it is very 
difficult to apply this bait broadcast in a field containing growing 
plants and avoid burning titcm. The bait may also be applied around 
individual plants. In this case, shallow trenches are first made 
around each plant and a small quantity of bait is placed around the 
bottom of each trench. Applications of this type require only about 
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150 poonda of bait per acre, but all other conditions mentioned above 
be observed. 

Some work was completed which indicated that the snbstitntion 
of wheat bran for flour increased the efficiency of the bait. This 
should first be mixed thoroughly with the paris green and then the 
mixture should be moistened with water until a handful of the 
mixture will no longer fall apart or break up after being compressed, 
but not enough water should be added so that any moisture can be 
extracted in this way. Applications can be made in the same manner 
as described above. 

Othbb Methods of Chemical Control op Some Value 

It was found that a mixture of 8 ounces of pyrethrum powder 
to 2 gallons of water, when poured over the surface of the soil, kills 
the changes immediately below the surface. This method of control 
should be used only when the soil is wet; and since the cost of the 
material is high, its use is restricted to special cases where the cost 
is justifiable. 

A strong solution of blue soap (the common laundry soap obtain¬ 
able anywhere on the Island) and water when used as above is of 
considerable effectiveness. TBis mixture should be poured into in¬ 
dividual burrows if possible. It should be applied at an early hour 
in the morning when the changas are near the surface in the fresh 
burrows made the preceding night. All changes driven to the sur!' 
face may be readily collected and killed. With this treatment killing 
is necessary since the action of the soap and water renders the mole 
crickets inactive for only a short time. 
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SXTHMABT 

Distribution of the changa is limited to the coast and to the in¬ 
terior river valleys of the Island. Type of soil is the chief factor 
limiting distribution. 

A wide variety of host plants are attacked, but a slight preference 
appears to be shown for certain plants. 

The main damage results from feeding, which is confined to the 
roots and stems of plants. The greatest damage occurs when the 
surface of the soil is wet. 

Few, if any, important natural enemies of the changa, other than 
birds, are native to the island, although the introduced giant toad 
seems to be proving a valuable aid in control. 

Poisoned baits afford a satisfactory means of control, and other 
means of chemical control may be employed. 



DES0BIPTI0N8 OF MI80ELLANE0US OHALOIDOID 
PABA8ITES FROM PUERTO RIOO. 
(HYMEN0PTER4) 

By HsaBBRT L. Dozier, AssoMaie Briftomologiit, 

Bureau of Entomology & Plant Quarantine, United States 
Department of Agriculture 

During the course of recent entomological investigations in Puerto 
Rico advantage was taken of the opportunity to collect for study 
certain groups of small chalcid wasps. The present paper gives 
descriptions of thirteen new species from Puerto Rdco, together with 
three additional species from other localities. Rearing records of 
four previously described but little known encyrtids are also given. 
Most of the parasites treated in this paper are either coccid-inhabiting 
or parasitic in the eggs of other insects. One is an important larval 
parasite of the Cuban laurel thrips, Oynmkothrips uzeli (Zimm.). 

Family Encybtidae 

Leptomastidea a&tillicola, new species 

Easily distinguished from all described members of the genus 
by the difference in wing markings and male genitalia. 

Male.—^Length; exclusiue of oedeagus, 1.075 mm., expanse 2.137 mm., great* 
est width of forewing 0.358 mm. 

General color yellowish, the head and prescutum a soiled orange, the pronotum 
fuscous; the scutellum, metanotum, propodeum, and abdomen embrowned. Eyes 
greenish. Antennae bro^, the scape paler along inner margin at base. Fore¬ 
wings hyaline, with the marginal vein and the stigma brown, and a short, prom¬ 
inent, oblique brown vitta extending from the marginal vein basally but not 
reaching the posterior margin; an irr^^lar fuscous clouding extending across 
the apex and following around the posterior margin for over half its length* 
Legs a soiled testaceous, the posterior ones distinctly darker. 

Head slightly narrower than the thorax. Frontovertex appearing polyg- 
onally reticulate under high magnification. Eyes prominent, distinctly hairy* 
Antennae slightly longer than the body, the scape and pedicel reticulated; the 
scape slightly compressed, almost four times as long as wide, greatest width 
at the middle; pedicel short, only a fourth as long as the scape, narrowed 
at base; funicle with verticillate whorls of long cilia, joints 3-d provided with 
inconspicuous longitudinal sensoria; first funicle joint slightly longer than the 
ethers, but distinctly shorter than the club. Pronotum very short. Prescutum 
ratiier short, nearly two and a half times as wide as long, covered with numerous 
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blMk tetoA. Bentdhim trUnfOlair, tmML At apeai;, proviM yfiXk tfttoqg 
mad appeariiig teal^r retieiilAte imdtr liigli magnlfleatUm. Vofewbigi eompm^ 
iMLy broad, moamiriag 0.860 mm. ia longtb by 0.859 mm. in widlli, dmelj 
Ailiato exeept for a oomewliat oral and oblicpie bare area beaeatb the marginal 
ireiB. Abdomen aaborate, alightly longer than the thoraaL ICale genitalia long 
and deader, without lateral proeeas; elaspen with a pair of diort, email ipiaea 

Female.—^Unknown. 

Type.—Cat. No. 51762, U. S. Nation^ Muaeum. 

Described from a single male reared by Dr. M. R. Smith from 
Pseudocooeus virgatus on foliage of ‘‘Quaba”, Inga mga, in coffee 
grove of the University of Puerto Rico Demonstration Farm at San 
Sebasti&n, P. R., May 12, 1936. 

Anagyrus similiB, new species 

In general appearance and antennal coloration this species is 
close to Anagyrus coccidivorus Dozier and A. subalbipes Ishii but is 
differentiated from those at once by its black head, pronotum, and 
prescutum. 

Female.—^Length 1.46-1.58 mm., expanse 2.27-2.44 mm., greatest width of 
forewing 0.35-0.B7 mm. Head opaque black; pronotum and prescutum black, 
the remainder of the thorax a soiled orange. Antennae white, the basal half 
of the pedicel and the entire first funicle joint black and the scape black, marked 
with a conspicuous pale area occupying the distal fourth, this pale area yellowish 
on the dorsal half and clear transparent on the ventral half. Abdomen light 
brown; the legs a soiled testaceous-yellow. 

Eyes covered with numerous short, erect, dark, setae. Mandibles bidentate, 
the lower tooth smaller. Antennae very long and slender, 0.90 mm. in length, 
covered with numerous short hairs, the scape conspicuously widened or foliaceous, 
twice as long as greatest width, covered with numerous strong setae, particularly 
prominent over the pale distal area; funicle joints distinctly longer than wide, 
funicle 1 the longest funicle joint and subequal to the pedicel in length; funicles 
2-4 subequal in length and very slightly longer than funicles 5 and 6. Pore- 
wings 1.00 mm. in length and 0.37 mm. in width, rather uniformly eiHated ex¬ 
cept the oblique hairless streak. Abdomen distinctly longer than the thorax, 
narrowed to the tip, the ovipositor hidden. 

Male.—^Unknown. 

Type.—Cat. No. 51742, U. S. National Museyi^ 

Described from the type female taken by |^>riter sweepitf 
roadside grass and vegetation at Santa Ifi^l, Aug. 16, Idlfi 

a paratype female taken sweeping gra4ss4n sloiies 

San Germ&n, P. R., November 26,1935; and Aparatype femalejft^ 
sweeping grama” grass, Paspalum sp., at Lake 
June 30, 1936. The type female and paratype female 
Qerm&n, P. R., are deposited in the U. S. National 
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ijmgfm gwwriiriflotomi, itew gpecies 

A qaedes Msfly recogoiced by its long, prominently protruded, 
d«rk ovipositor, and very oonspienous black and white antennae. 

Female^—LengUi, inehiding ovipotHor, 2.16 nun., eipanse 2.75 nun., greatevt 
width df forewing 0.872 mm. General edor a soiled brownish-orange, the head 
black, the pronotnm and mesosentnm black, the sentellom distinctly orange; 
antennae black except the eonapienonsly white distal third of the pedicel, second 
and sixth fnnicle joints, and entire club; the scape deep black with a transverse 
conspicuons clear white area near its tip; legs soiled yellowiidi-orange, ovipositor 
dieaths black. 

Bather elongate in general appearance owing to the very long, prominently 
protruded ovipositor, the well-tapered abdomen, and the long, slender antennae. 
Eyes with rather sparse, short, pale setae. Antennae very long and slender, 
1.06 mm. in length, covered with nnmerons short hairs; the scape conspicuously 
dilated below or foliaceous, three times as long as greatest width, with three 
very strong setae present at edge of the transparent clear area; first funi- 
ele distinctly the longest funicle joint, nearly twice as long as the pedicel; 
funicle 2 very slightly longer than funieles 3, 4, and 5, which are subequal in 
length and width; funicle 6 slightly shorter and wider. Darker portions of 
the body appearing under high magnification in balsam mounts to be minutely 
but dis^etly reticulate. Forewings 1.16 mm. in length and 0.372 mm. in width, 
rather unifonnly ciliated except for the oblique hairless streak. Both thorax 
and abdomen rather elongate, the latter about a third longer than the thorax, 
tapered to the prominently protruded"'7ivipositor, which extends for a length of 
about 0.88 mm. beyond the tip of the abdomen. 

Male.—Unknown. 

Type.—Cat. No. 51743, TJ. S. National Museum. 

Described froih the type female taken by writer sweeping grass and 
low weeds in beach association, Mani Beach, P. B.. August 11, 1935, 
and a series of 47 parat 3 rpe females taken sweeping “grama” grass, 
Paspalum sp., in open pasture at Lake Qu&nica, June 30,1936. Type 
female and two paratype females, mounted in balsam on individual 
slides, together with six paratype females preserved dry and sixteen 
paratype females in alcohol, are deposited in the U. S. National 
Museum. The species will undoubtedly prove to be a primary para¬ 
site of a grass-feeding mealybug, when its biology is known. 

Eomalopoda oristata Howard 

Howard, Joum. Linn. Soc. London, Zool., 25, p. 91, 1894. 

This si)ecie8 was originally described from a single temale fnnn 
Si Vincent. A female, reared by the writer from Ceroplastes giffon- 
ieus Doaief on Fieut rubrieotta at Source Caaow, .Haiti, Dec. 11, 
1930, wBa compared with the tjrpe in the National Museum and 
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proved to be identical. A single female was taken by the writer 
sweeping at sides of drainage ditch in a sugarcane field at Gua* 
yama, P. B., Jan. 17, 1936, and two females were taken on a leaf 
of a roadside shrub at Mayagiiez, P. R., Jan. 23, 1936. 

Pseudhomalopoda prima Girault 

Girault, Joum. N. Y. Ent. Soc., 23, pp. 171-172, Sept. 1915. 

A female was reared by the writer from ChrysompJuAus dom&um 
on palm at Damien, Haiti, April 25, 1930, and compared with the 
type in the National Museum. A second female specimen was reared 
from Terminalia catappa foliage infested with Aspidiottcs destructor 
and Saisettia oleae at Port-au-Prince, Haiti, Dec. 13, 1929. Dr. Giu¬ 
seppe Russo reared a female from Chrysomphalus aonidum at Moca, 
Republica Dominicana, Dec. 12, 1926. The writer reared a female 
from lemon foliage infested with Chrysomphalus aonidum and Lepu 
dosaphes hechU at Mayagiiez, P. R., Sept. 28, 1935. 

Anicetus annulatus Timberlake 

Timberlake, Proe. Haw. Ent. Soc., 4, no. 1, p. 277, 1919. 

A single female of this species was reared by the writer from 
Petit calecon^^ Bauhtnia divaricata, material at Source Cazeau, 
Haiti, Dec. 8, 1930. A female is at hand, reared by Dr. Giuseppe 
Russo from Lecanium scale on rose at Santo Domingo, Reptiblica 
Dominicana, April 30, 1927. It has been reared in California and 
Japan from Coccus hespendum and Coccus pseudomagnoliarum. It 
was definitely shown to be a primary parasite by Harold Compere 
in 1924. 

Metaphycus mdnticolens, new species 

Recognized immediately by its very distinctive orange and fuscous 
coloration, with distinct metallic reflectiaiis. 

Female.—^Length 0.932-1.00 mm., expanse 1.86 mm., greatest width of fore- 
wing .0257-.0272 mm. 

Head and pronotum black with slight bluish metallic fst^ions, practically 
the entire prescutum dark iMd a shade lighter and with distinct greenish metallic 
reflections; remainder of thorax a beautiful contrasting orange, and abdomen 
fuscous with aeneCSM reflections. Antennae a soiled testaceous orange, tfUtsaX 
two-thirds of infuscated. Legs pale yellowish; middle femora at ^thetr 

distal fourUtted prexlmal fourth of middle tibiae annulated with fuscoup hind 
femora sligtli^ mfwated at tip. Forewings hyaline, with a distinctiyg^|t!fegular 
cross bgda of light brown occupyng the area of the marginal and veina, 

and Jb^neath ss!me following the oblique hairless area to the po(i||^or margin, 



OHALOIDOID PARilSZTES FROM P. R. 


125 


whf^ tiifi dond enlazgei and extends distallj along the margin for a short 
distanee. 

Eyes almost hairless, with a few transparent setae barely visible under 
highest magnification. Antennae rather dender, the scape flattened on the un¬ 
derside but not expanded, long and slender, five times as long as wide; pedicel 
somewhat pyriform, distinctly narrowed at base, longer than .the first three 
funicle joints combined; first and second funicle joints subequal in length and 
width, slightly longer than the third; funieles 4, 5, and 6 increasing gradually 
in width and length; club as long as the entire funicle combined, twice as long 
as wide, obliquely truncate. Pronotum opaque, mesoscutum short, covered with 
numerous setae which break off easily in mounting, and six more prominent ones 
along near the posterior margin; axillae with five setae each; scutellum under 
high magnification appearing elongately reticulated, provided with twenty strong 
setae. Forewings nearly three times as long as wide, measuring .076 mm. in 
length by .027 mm. in width; postmarginal vein rudimentary; marginal vein 
much shorter than the submarginal, the latter with four strong marginal bristles; 
uniformly ciliate distad of the oblique hairless streak. Abdomen shorter than 
the thorax, somewhat subtriangular in outline, the ovipositor slightly, if at all, 
protruded. 

Male.—Unknown. 

Type.—Cat. No. 51761, U. S. National Museum. 

Described from the type female, collected by the writer sweeping 
shrubbery at 3.000 ft., Maricao, P. R., August 18, 1935 and a para- 
type female taken by the writer.^ a ‘‘guama’^ Inga laurina, tree 
in a coffee grove in the mountains above Mayagiiez, P. B., August 
21, 1935. 

Hunterellus hookeri Howard 

Howard, Canadian Entomologist, 40, pp-239~241, 1908. 

Collections of the brown dog tick, Bhipicephalus sanguineus Latr., 
made at irregular intervals at Mayagiiez, P. E., from Sept. 24 to 
November 4, 1935, on a police dog showed a very heavy percentage 
of parasitization. Parasites issued in numbers on Oct. 23d., and 
from 10 isolated swollen ticks a total of 77 parasites issued from 
Nov. 1-4. In every case the parasites issued from second-stage fe¬ 
males, each body showing an exit hole towards the posterior end from 
which one or more parasites issued. Apparently the adult females 
and males are not attacked. The host tick became much les^ abundant 
during November and this could be accounted for by the activity 
of Hunterellus hookeri. More parasites were reared on November 
30 from the few ticks collected Two ticks collected on December 2d 
yielded 16 parasites and a tick collected on December 13th yielded 4 
parasites on January 3d. The latter part of December saw a decided 
increase in the tick again. 
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Familjr sdux^eodas 
S ubfamily ApheUninae 
Hiipaiiialla howairdi, new apeeies 

This species might easily be confused with Aspidiotij^agiu d- 
trinus Howard but is distinguished at once by having only four 
tarsal joints and broader forewings. A rather short and robust 
species, very distinct from the European Rispvmella lawri (Mercet). 

Female.—^Length, including ovipositor 0.36-0.40 nun., expanse 0.817 mm., 
greatest width of forewing 0«086 mm. General color yellowish^ the sides of the 
thorax, base of abdomen, and sides along the middle marked with fuscous; 
anterior margin of prescutum and pronotum infuscated along the middle; an* 
tennae uniformly dusky; legs pale. 

Head as wide as thorax, the eyes large and prominent. Antennae ^jointedi 
somewhat flattened, the scape long and slender; pedicel distinctly wider than 
the scape and about one-third as long; first funiele joint decidedly the smallest 
joint, about half as wide as the pedicel; funicles 1, 2, and 3 increasing in 
width and length successively; club 3*~jointed, the second joint the broadest, 
idightly longer than the first, and subequal in length to the rather pointed ter¬ 
minal joint; microscopic longitudinal sensoria present on last funiele joint and 
club. Eyes hairless. Ocelli placed in an equilateral triangle, red. Under high 
magnification the prescutum and scutellum appear to be faintly and coarsely 
reticulated. Forewings rather broad, the outer anterior margin well rounded; 
marginal vein furnished with five distinct marginal setae; the submarginal vein 
always with a single small inconspicuous seta; disk with numerous, fairly uni¬ 
formly arranged, short setae, a bare area about the stigma; marginal fringe 
of cilia very long, those on posterior margin distinctly longer than those on the 
anterior margin, the longest equaling the width of the wings. Forewings hyaline 
except for a clouded area which extends across the entire width of the wing 
behind the marginal vein; marginal vein dusky. Abdomen much longer than 
the thorax but distinctly narrower; the ovipositor slightly exserted. All tarsi 
4r-jointed. 

Male.—Unknown. 

Type.—Cat. No. 51685, U. S. National Museum. 

Described from a series of twenty six females mounted in balsam^ 
and which were reared by the writer from PariMoria pergandH co- 
melliae Comstock (det. Harold Morrison), on Croton foliage at Port- 
au-Prince, Haiti, April 13-May 6, 193Lv The type female on ^,flide 
with a single ^ratype female, and eight paratype females on two 
slides, are deposited in the U. S. National Museum. 

Named in hemor of Dr. L, 0. Howard, who did so mu|ib exeeUent 
pioneer work on scale parasites. m 
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Pm^tdlA pnldidla, new species 

An unusually beautiful species. Nearest to P. mwrtfddtii (Ho¬ 
ward) but differing at once in the extent of clouding of the fore¬ 
wings and by having the first funicle joint silvery white instead of 
brown. Also closely allied to P. fasciativentris Oirault but the an¬ 
terior femora are not annulated with dusky nor is the abdomen shin¬ 
ing piceous as in that species which also has funicle 1 distinctly 
brown and funicle 2 more dusky than 3. 

Female.—^Length, including oyipositor, 0.731 mm., expanse 1.305 mm., greatest 
width of forewing 0.20 mm. General ground color light yellowish; the thorax 
somewhat varicolored, in general brownish, the sides lighter, the pronotum, 
metanotum and propodeum distinctly fuscous. Antennae with the scape and 
pedicel slightly dusl^, all three funide joints silvery-white; the first two club 
joints dark brown, the terminal joint white, slightly dusky towards the base. 
Vertex dusky yellowish, the ocelli red. Forewings hyaline, with a broad in- 
fumation or fuscous cloud extending across the wing beneath the distal half 
of the marginal vein and reaching beyond the stigmal vein. Abdomen fuscous, 
the apex, the sides irregularly so, and a broad transverse band across the basal 
fourth, silvery-white. Legs pale, the middle and hind tibiae each with a single 
fuscous annulation, the middle femora with an indication of a fuscous clouding 
on lower margin; first and second tarsal joints of anterior legs brown, the 
middle and hind tarsi with only first joint brown. 

Head transverse, distinctly wider than the thorax, the prominent eyes naked. 
Antennae fusiform, conical at apex,'"T^th distinct longitudinal sensoria; scape 
long and slender, five times as long as wide, narrower than pedicel; pedicel dis¬ 
tinctly wider than first funicle joint and twice as long; the three funicle joints 
successively shorter and slightly increasing in width, funicle 3 nearly twice as 
long as funicle 1; club 3-jointed, tapered to conical apex, the first joint dis¬ 
tinctly the widest, and slightly longer than the second, the terminal joint the 
longest, pointed. Under high magnification the prescutum, axillea, and sou- 
tellum appear coarsely polygonally reticulate, the areas along median line of 
scutellum longitudinally elongated; the prescutum with a pair of extra strong 
lateral setae, and nine ennaller ones on each side; the scapulae with three setae 
each, the axillae each with a single one, and the scutellum with a pair of strong 
setae on each side. Forewings broad, about two and a half times as long as 
wide (measuring 0.50 mm. in length by 0.20 mm. in width), marginal vein 
almost equal in length to the submarginal; stigmal vein very short, its anterior 
border nearly parallel with the costa, shaped somewhat like the head of a bird; 
disk of wing rather densely ciliated, the cilia less abundant on basal portion 
beneath the submarginal vein and a large conspicuous area lying beneath basal 
half of marginal vein appearing hairless owing to the transparency of the pale 
cilia at that point. Abdomen somewhat ovath in outline, the ovipositor dightly 
protruded. Tarsi ^-jointed. 

Ifale.—^Unknown. ^ 

Type,—Cat. No. 51754, U. S. National Mnsecon. 

Deaeribed from a single female, reared June 17, 1981, by the 
writer at Porbau-Prinee, Haiti, from a shipment of apple twigs 
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infested with the wooly apple aphids collected at Camden, Dd., and 
forwarded by L. L. Williams in connection with the attempted in¬ 
troduction of Aphelinus maU (Haldeman) into Haiti. The species is 
undoubtedly a parasite of some apple-infesting coccid. 

This species is a typical ProspalteUa and is certainly congenerie 
with the genotype, ProspalteUa murtfeldtii (Howard), and with P. 
fasoiativentris Girault, P. fasoiapennis Girault, and P. forhesi Dozier, 
all of which have the conically pointed club and the stigma bearing 
a resemblance in outline to that of a bird^s head. 

ProspalteUa elongata, new species 

Easily distinguished by coloration and its comparatively narrow, 
elongated form, an adaptation apparently to the extremely elongated 
body of its host scale. 

Female.—^Length, including ovipositor, 0.50 mm., expanse 1.13 mm., greatest 
width of forewing 0.158 mm. General coloration yellowish'Orange, nearly the 
apical two-thirds of the abdomen, the ovipositor, the upper portion of the head, 
the pronotum, and the anterior margin of the prescutum, fuscous; antennae 
uniformly yellowish-orange; legs pahid. 

Head slightly wider than the thorax, the vertex transversely rugulose. An¬ 
tennae long, somewhat flattened, with longitudinal sensoria, the club distinct 
but only slightly wider than the funicle; scape long and narrow, about five 
times as long as wide; pedicel half as long as the scape but distinctly wider than 
either the scape or funicle; first funicle joint very short, only half as long 
as the second funicle; funicle joints 2 and 3 subequal in width and length; 
club 3-jointed, the first and second joints subequal in width and length, the 
terminal joint nearly a fourth longer and narrowed to apex. Under high mag¬ 
nification the pronotum, prescutum, scutellum, and axillae appear faintly and 
coarsely reticulated. Prescutum with eight strong setae, the axilla with a single 
strong seta, and the scutellum with a pair. Forewings rather broad, 0.459 mm. 
in length and 0.158 mm. in width^ well rounded at apex; submarginal vein with 
a pair of strong setae; marginal vein with eight strong setae along its anterior 
margin; a broad infumation or clouding extending from beneath the marginal 
vein and stigma across the width of the forewings. Abdomen distinctly longer 
and narrower than the thorax, narrowing apically to a well-rounded apex where 
the ovipositor is prominently protruded or exserted. 

Male.—Unknown. 

Type.—Cat. No. 51681, U. S. National Museum. 

Described from a series of 69 females reared by the writer from 
the long scale, Lepidosaphes gloveri (Packard), on a Ewnymus shrub 
in a yard at New Orleans, La., January 6, 1926. The type female 
and 5 paratype females on one slide, 10 paratype females on a 
second slide, and 9 paratype females on a third, slide, are deposited in 
the U. S. National Museum. ^ 
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This species appears to be a very important parasite and is prob¬ 
ably responsible for the fact that the long scale is a minor pest of 
citrus in the Gulf Coast region, while the purple scale, Lepidosaphes 
heckii (Newman), unchecked by natural enemies, is the most serious 
enemy of citrus. The writer has observed numerous emergence holes 
of this parasite in Lepidosaphes gloveri at Mobile, Ala. 

Encarsia nigricephala, new species 

Belongs to the group having the middle tarsi 4-jointed. Dis¬ 
tinguished immediately from all other described members of the 
genus by having the head, pronotum, and anterior two-thirds of the 
prescutum black. Closely related to Encarsia cuiensis Gahan but 
differing in color. 

Female.—^Length, including ovipositor, 0.46 mm., expanse 1 mm., greatest 
width of forewing 0.115 mm. deneral color pale yellowish, contrasting greatly 
with the black head, pronotum, and anterior discal two-thirds of preseutum; 
the fuscous portions appearing distinctly reticulate under high power. Head 
about as wide as thorax, the eyes faintly hairy under high magnification. 
Prescutum with a single strong seta placed near the margin on each side. An¬ 
tennae long and slender, testaceous yellow; pedicel almost twice as long as the 
first funicle and distinctly stouter; first funicle decidedly the shortest antennal 
joint; funicles 2 and 3 successively sligMly longer and subequal in width; funicle 
4 slightly longer and wider; terminal joint a third longer'than first club joint, 
widened noticeably at base and then slightly tapered. Forewings rather small 
(0.40 mm. in length by 0.115 mm. in width), the longest cilia of marginal 
fringe longer than half the width of the wing; submarginal vein with two setae; 
wing surface rather sparsely ciliated, the dlia absent from a large bare area 
embracing the stigmal vein and a border around the outer portion of the wing. 
Abdomen distinctly shorter than thorax, ovipositor strongly exserted. Legs 
entirely pallid; all tarsi except those of the middle legs 5-jointed. 

Male.—^Unknown. 

Type.—Cat. No. 51607, U. S. National Museum. 

Described from three females reared by the writer from an un¬ 
described whitefly, Bemisia sp., abundant on a weed, Euphorbia hy- 
pericifolia, in a backyard at Mayagiiez, P. R., February 12, 1936. 
These are mounted in damar balsam on individual slides. 

Subfamily Tetrastjichinae 
Tetrastiohus tatei, new species 

This species could be placed in the genus Geiviocerus Ratzeburg, 
following Kqurdumoff, as it has more than one bristle on the sub- 
.marginal vein, but this grouping seems unnatural. Members of the 
^ genus Teirastichus Haliday are quite varied in their habits. The 
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new speciee is the second described as a definite thrips panasite. 
Tetrcstichw gentilii Del Guercio was described as a parasite o£ PhiMh 
thrips oleae in 1911. 

Female.—Length about l‘-1.16 mm. l>ark brown in color, the eyes eon- 
qE>ienou8ly red, with the antennae and legs 7 ellowi 8 h*testaoeons, and a light or 
clear median area occuping over a third of the abdomen at its baseu This 
clear area is very charactei^tic of the species. Antennae S-jointed including 
a single minute ring*joint that is visible under high magnidcation; the three 
funicle joints subequal in length, the first slightly longer than the pedic^; club 
slightly wider than funicle, tapered, and only slightly longer than funicle joints 
2 and 3 combined. Median furrow on mesoscutum and pair of furrows on scu- 
tellum distinct. Forewings hyaline, veins testaceous-yellow; submarginal vein 
with two very distinct bristles and a less distinct, more posteriorly placed one. 
Abdomen elongate, almost twice as long as thorax, distinctly petiolate, narrowest 
at base, the ovipositor nearly concealed. 

Male.—Unknown. 

Type.—Cat. No. 51608, U. S. National Museum. 

Described from numerous females reared by the writer from 
swollen last-instar nymphs of Oynaikoihrips uzeli (Zimm.), curling 
the foliage of Cuban laurel. Ficus nitida, on the Experiment Station 
grounds at Mayagiiez, P. E., March 26-April 5, 1936. The Type 
female mounted in balsam on a slide and paratypes on slides, dry, 
and in alcohol are deposited in the United States National Museum. 
Named in honor of H. D. Tate, who called the writer ^s attention to 
the damage being occasioned by this thrips. 

Family MYMABmAB 
Mymar antillanuin, new species 

In number of primary marginal cilia this species is closest to 
Mymar Cincinnati Qirault but differs at once in having the discal 
ciliation of forewings cephalad of the mid-longitudinal line of cilia. 

Female.—Length, including ovipositor, 0.645 mm., e 3 q)anse 1.749 mm., 
greatest width of forewing, ezoUusive of marginal eUia, 0.068 mm. Head, 
thorax, and abdomen dark brown or fuscous, basal third of abdomen distinctly 
lighter; pedicel pale; fiageUum light brown; legs pale yeUowish, slightly 
embrowned, terminal joint of tarsi distinctly fuscous. 

Antennae 9-jointed; scape very long, somewhat curved, swollen at base and 
apex, four times as long as the short, rather stout pedicel; first funicle only 
slightly longer and distinctly narrower than pedicel; second funicle by far the 
longest joint, five times as long as the first, perc^tlbly enlarged distally; 
funicles 8, 4, and 5 subequal in length, 6 slightly longer and thicker. The fore- 
wing^n a very long stalk, the distal portion greatly widened into a dSstinet blade 
oar-like; di|^tly over hidf of distal part of blade broadly Infuseated, line of 
demarcatioB very irregular and somewhat obli^pie; primary margiiial gg 
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in auaiber; diMal cilia of the blade moetly cephalad of a xnid-longitodinal line 
which extends from near apex to base of blade. Hind wing reduced to a long, 
narrow, bristle-like appendage, of which the portion basad of the booklets is 
bare, beyond the booklets for some distance sparsely armed with short setae, 
the apical one-fourth bare and very slender; the portion beyond the booklets 
twice as long as that from base to the booklets but easily broken off. Abdomen 
distinetly petiolate, the petiole narrow and( about half as long as the abdomen; 
ovipositor slightly exserted beyond the tip. Legs long and slender, the tarsi 
4-jointed. 

Type.—Cat. No. 51684, U. S. National Museum. 

Described from the type female, collected by the writer sweeping 
grass and sedges at roadside pond edge near Boquerdn, P. R., Sept. 
5, 1935; a paratype female taken sweeping grassy path in dense 
coffee glade at 1,000 ft. in mountains at Las Vegas, P. Ru, Jan. 2, 
1936; a paratype female sweeping low vegetation in an irrigation 
ditch at the Experiment Station, Mayagiiez, P. R., February 28, 
1936; and a paratype female taken sweeping grass at swampy edge 
of roadside. Lake Gu&nica, P. R., July 13, 1936. 

Oonatocerus portorioensls, new species 

Closest in general appearance to Oonatacerm fasciatus Girault on 
account of the cross-band on ^forewing but distinguished at once by 
its yellowish-orange abdomen, transversely banded with brown. 

Female.—^Length, including ovipositor 0.774 mm., expanse 1.72 mm., greatest 
width of forewing 0.222 mm. Head and entire thorax, black; antennae with 
flagellum dark grayish brown, the scape and pedicel lighter brown; abdomen 
yellowish-orange in life, fading to a soiled yellowish in balsam mounts, with 
the tip and four distinct cross-bands or vittae along the anterior margins of 
segments brown; legs yellowish-brown, the tibiae more deeply infuscated. 

Head slightly wider than thorax. Antennae long and rather slender; scape 
distinctly flattened, three times as long as its greatest width and about twice 
as long as the pedicel; pedicel narrower than the scape but distinctly wider 
than the funicle joints, all subequal in length, widening slightly, the first barely 
perceptibly the shortest; club solid, twice as wide as the last funicle joint and 
about three times as long. Forewings long, slightly over three times as long 
as the greatest width; hyaline, the venation and a very distinctive cross fascia 
near apex of venation brown; rather uniformly ciliated, the ciliated area delim¬ 
ited by a line of cilia which runs from the base of the marginal vein obliquely 
outward to the posterior margin. Abdomen somewhat ovate," slightly longer 
than thorax, ovipositor slightly but distinctfy exserted; transverse rows of very 
distinct strong setae arranged along each of the four brown cross vittae and 
tip in a very characteristic manner. 

Male.—Length 0.86 mm. Differs from the female by the long, brewn^ IS* 
jointed antennae, distinctly flattened; all joints except the scape and pedie^ 
with longitudinal sensoria; the first funicle slightly the shortest, the others sub*- 
equal in length and narrowing only slightly, the tip Somewhat pointed. 
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Deseribed from single female sperimens eoUeeted bf tlw writag 
in Porto Bioo as follomi.—Swept from cotton at Is a b ela, Angtist 19SS, 
sweeping low grass, etc., at roadside, Boquerfin, Sept. 5, IdSS; awee^ 
ing shrubby hillside pasture at 1,000 ft., Mayagiiez, Oct. 8, 1985} 
sweeping hillside weeds in mountains at 1,300 ft., Villalba, Oct. 35, 
1985; sweeping bamboo at river edge, Hormigueros, Oct. 81, 1985; 
swept from pure stand of coffee seedlings in bed near ICayag&e^ 
Nov. 17, 1935; sweeping hillside shrubbery at 1,800 ft., Marieao, 
Dec. 19, 1935; two females, sweeping grass and weeds at sides of 
drainage ditch in canal, at Ouayama, Jan. 17, 1936; male taken in 
pasture at Guanajibo, Sept. 11, 1935, and another from roadside 
weeds at Ensenada, Dec. 5,1935; a male and a female taken sweeping 
weeds along Anasco river near Las Marias, July 28, 1936. 

Type.—Cat. No. 51678, U. S. National Museum. 

Holotype female from cotton at Isabela, P. B., Aug. 19, 1935, 
allotjpe male from roadside weeds at Ensenada, Dec. 5, 1935, and 
the paratype female from Hormigueros, P. B., Oct. 31, 1935 are 
deposited in the U. S. National Museum collection. 

Oonatooerus antiUensiB, new species 

Closest to Oonatocerus koeielei Perkins but differentiated im¬ 
mediately by the darker legs and antennal difference. 

Female. — Length, inelnding ovipositor, 0.832 mm.; expanse 1.636 mm., 
greatest width of forewing 0.168 mm. Black, the abdomen narrowly banded 
with yellow at base, the scape and pedicel a shade lighter than the flagellum 
in color; legs fuscous. 

Antennae rather long, the scape about twice as long as the pedicel, three 
times as long as wide; funiele joints snbeqnal in length except 6 and 7 which 
are slightly longer; club solid, equal in length to the last three funide joints 
combined. Thorax short and broad, longer than wide. Forewings rather slender, 
almost five times as long as wide; hyaline, with a very distinct large smoky 
spot or infumation occupymg most of the apical fifth but not quite touching 
the margins; rather uniformly covered with cilia except a small clear area 
just distad of stigma, the ciliation terminating towards base at an oblique line 
running to origin of marginal vein. Abdomen elongate, nearly twice as long 
as wide, petiolate but petUde very short and inconspicuous; ovipositor distinctly 
everted for about a VtMA of the abdominal length; ovipotiior valvea gray. 

Male.— 

Type.—51679, U. S. National Museum. 

' Des^)|9(l''fi«cih the type female, collected by the vrriter sweeping 
roadMdj^Sf^t^ion at 1,000 ft. near Mayaguez, P. B., Oct. 14, 1935} 
a pari^l^e female taken sweeping steep roadside slopes, covered with 
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tent, slirnbs, etc., at Mirsdero, P. B., Sept. 13, 1935; and three' 
parw^inpe females taken sweeping “cohitre”, Comtnelina longiemtHi, 
ete., in monntains at 650 ft., Las Vegas, P. B., Dec. 26, 1935. 

Erythmelvs longioonds, new species 

Becognized easily by the unusually long antennae and the pale, 
dirty yellowish legs. 

I^emala.—Xiength, exdniiye ot oyipositor, 0.674 mm., expanse 1.047 mm., 
greatest width forewing 0.0789 mm. General color fnscons’blaek, the basal half 
of tiie abdomen pale yellowish; antennae grayish-brown, the scape, pedicel, and 
drst fnnicle barely perceptibly lighter; legs pale, dirty yellowidi, front trochan* 
ters distinctly pallid, the hind femora darker. 

Antennae 9-jointed, nnnsnally long and slender for the genus, the sixth 
fnnicle joint dist^ctly the longest fnnicle joint, nearly twice as long as the others 
and distinctly thicker, the scape elongate, subequal to the club in length; pedicel 
short and stout; fnnicle 1 distinctly the shortest antennal joint, about half as 
long as fnnicle 8, 4, and 5, which are snbequal in length; fnnicle 2 barely but 
perceptibly shorter than 8, 4, and 6; club solid, only moderately stont, being 
four times as long as wide. Thorax elongate, slightly shorter than abdomen. 
Porewings nearly six times as long as greatest width, infumated at base; marginal 
vein with two prominent setae near anterior margin and two small setae 
present, placed jnst distad of the larger prominent ones; distal third of forewing 
with short discal cilia; marginal cilia along outer posterior margin, longest and 
a third longer than greatest width (rP blade. Abdomen somewhat elongate, the 
pale ovipositor exserted but the hypopygium covers the ovipositor to the apex 
of the abdomen, as is characteristic for the genus. 

Type.—Cat. No. 51755, U. S. National Museum. 

Described from a single female taken by the writer sweeping 
low weeds, etc., in the sandy beach association at Mani Beach, near 
Mayagiiez, P. R., August 11, 1935. 

Erythmelus miridiphagus, new species 

Closely allied to Erythmelus longicomis Dozier but distinguished 
immediately by the shorter antennae, fuscous legs, and different ar¬ 
rangement of discal setae of forewing. 

Female*—^Length, exclusive of ovipositor 0.574 mm., expanse 0.932 mm., 
greatest width of forewing 0.0789 mm. General color black, basal half of ab¬ 
domen pale yellowish; antenna fuscous, the, pedicel a trace lighter; legs for 
the most part distinctly fuscous, the tibiae, tarsi, and distal tips of femora of 
front legs pallid; basal third of hind tibiae pallid. 

Antennae slightly shorter and stouter than those of S, IcmgieortUa Dozier, 
^e #xth fnnicle joint being about twice as long as any other fnnicle joint; 
M4pe four times as long as its greatest width slightly shorter than the chib; 
pedicel short and stont, less than half as long as the scape; first fnnicle very 
diort, half as long as the second; fnnicles 2, 8, i, and 6 snbequal in length 
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' tad incretnng barelj perceptibly in width slightly narrower than the 0th; dab 
moderately enlarged, almost five times as long as greatest width. Thorax and 
abdomen elongate, the latter slightly the longest, with the ovipositor distinctly 
exserted. Forewings five times as long as their greatest width, slightly in- 
fnmated at base,* marginal vein gray, with two large prominent marginal setae 
and two smaller ones; distal third of forewing rather sparsely covered with 
diort cilia, with a few inconspicuous ones arranged in an irregular, median 
line extending basally. 

Type.—Cat. No. 51682, U. S. National Museum. 

Described from a series of 29 females collected by the writer from 
a pure stand of Amaranthus at edge of cane field at Hormigue- 
ros, P. R., Oct. 1, 1935. Enormous numbers of Polymerus cuneatus 
Distant were breeding on this weed and without doubt B. miridiphagus 
is a true egg parasite of this mirid. Heretofore nothing has been 
recorded in literature as to the hosts of species of Erythmelus, 
Although the species was very abundant at the time, no males could 
be located. The tj^ie female and 10 paratype females, mounted in 
balsam, are deposited in the U. S. National Museum. 

Erythmelus nanus, new species 

Most closely allied to Erythmelus graciUpes (Girault) of the 
United States. A small, short, compact species. 

Female.—^Length, exclusive of ovipositor, 0.573 mm., expanse 0.960 mm., 
greatest width of forewing 0.086 mm. General coloration, including the an¬ 
tennae, black, the basal third of the abdomen whitish; legs black except the 
pale yellowish front tibiae and tarsi and the hind trochanters. 

Antennae short and stout in comparison with those of other species, the 
sixth funicle joint only twice as long as wide and subequal to the fourth funicle; 
scape long, nearly three times as long as the short, stout pedicel; first funicle 
distinctly the shortest and smallest joint; club stout, nearly three times as 
long as wide. Thorax and abdomen nearly equal in length and having a more 
compact appearance than in E, longicornis Dozier and E, mvrid%phagu8 Dozier, 
and the forewings are broader. Fore and hind wings lightly infumated, slightly 
paler beneath the marginal vein. Forewings broad, nearly five times as long as 
wide, the distal fourth with sparse short cilia, arranged in 4-5 lines against 
the cephalad margin and a line near the posterior margin; marginal ftilia very 
distinct, the longest along the outer posterior margin being just slightly longer 
than the greatest wing width. Abdomen rather broad, rounded to tip, the 
ovipositor only slightly exserted. 

Type.—Cat. No. 51683, IT. S. National Museum. 

Described R type female, collected by the writer sweeping low 
vegetation alo;^ Wnks of a rocky river at Las Vegas, P. R., Jan. 6, 
1936, at*650«(it. elevation in the mountains; and two paratype fe¬ 
males takeit sweeping low grass and weeds in a pasture at Guana- 
jibo, P. B., Sept. 11, 1935. 
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Family triohoqrammidax 
OUgoslta magaifioa^ new species 

Closest to Oligosita novisangmnea Girault of Australia but slightly 
smaller and with the broad basal band of abdomen distinctly yellow 
instead of white. This species is also closely allied in structure and 
coloration to the North American 0. sanginea Girault but distin¬ 
guished at once by the characteristic yellow band across the base of 
the abdomen. 

Female.—^Length, 0.487-0.674 mm., expanse 0.922 mm., greatest width of 
forewing 0.086 mm. General color a beautiful bright sanguineous or blood red, 
the base of the abdomen with a broad transverse band of bright yellow covering 
nearly half its length (this fades greatly in balsam-mounts, legs dusky; an¬ 
tennae concolorous with the legs, the distal two joints slightly darker. 

A rather small species. Head about as wide as thorax. Antennae 7-jointed, 
including a single minute ring-^joint; club slender, 3-jointed, at base wider 
than the funicle joints, narrowed to a point and with a very distinct terminal 
spine; proximal joint of club distinctly shorter than second or intermediate. 
Forewings over four times as long as wide, with a very distinct sooty black 
substigmal spot or suffusion; discal cilia almost entirely absent; marginal 
cilia longest at the rounded apex, slightly longer than the greatest width of the 
forewing. Abdomen about a fourth longer than the thorax, robust, narrowed 
to apex, the ovipositor barely exsertgd* 

Male.—^Unknown. 

Type.—Cat. No. 51680, U. S. National Museum. 

Described from the type female collected by the writer sweeping 
low grass at edge of Cartagena lagoon, P. R., Nov. 11, 1935; a para- 
type female taken sweeping sedges and grass at low wet roadside 
near Boqueron, P. R., Sept. 5, 1935; and a paratype female swept 
from grass near Bayamon, P. R., June 17, 1986. 




THE HOCM^UITOES 07 PXnBBTO BXOO 

Gsobox B* Tulejoob, 

Divieioxi of Inaecto Alfectiiig Man and Animals, Bureau of Entomology 
and Plant Quarantine, U. 8. Department of Agriculture 

Intboduotion 

The purpose of this paper is to report the results of mosquito 
investigations in Puerto Bieo during the period July 6, 1985, to 
June 1, 1936. These investigations were carried on with special 
funds available to the Bureau of Entomology and Plant Quarantine 
of the U. S. Department of Agriculture for studies on insects of 
Puerto Bico. They were under the technical direction of the Division 
of Insects Affecting Man and Animals, and conducted in coopera¬ 
tion with the Federal Experiment Station at Mayagiiez, where head¬ 
quarters for the investigations were located. Mayagiiez is situated 
in a region of heavy rainfall, and its proximity to the mountainous 
regions at Maricao and the extremely dry arid region on the south¬ 
ern coast made it a convenient center from which to study mosqui¬ 
toes under various ecological conditions. 

Puerto Rico is a mountainous tropical island. Topographically 
it consists of a large central mountainous region surrounded by a 
relatively narrow coastal plain. On the basis of variation of rain¬ 
fall, the island may be divided in a general way into three regions: 
(1) the wet coastal plains of the north, east, and west; (2) the dry 
southern coastal plain, and (3) the central mountainous area, which 
is subject to heavy rainfall. Practically all of these regions receive 
their maximum precipitation late in the summer and early in the 
autumn (August to October) whereas the winter period (December 
to March) is noticably drier. The average annual temperature along 
the coastal region is between 75° and 80° P. Because of the influ¬ 
ence of the surrounding ocean, seasonal and daily variation in 
temperature is not pronounced. 

Previous Work on the Mosquitoes of Puerto Rioo 

In 1922 Boot (22)^ reported a Ijst of mosquitoes that he had 
taken in Puerto Rico together with a summary of all previously 
reported species. Since that time many new species have been added 
(Johnson (18), Dyar (2), Wolcott (26)) and the taxonomic status of 
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others has been revised (Dyar (2)). The following is a list of the 
species which have hitherto been reported from the island with refer¬ 
ences to the papers in which the original records appeared; certain 
doubtful records have been omitted. 

Anopheles alhimanus Wiedemann (21), (12), (26). 

Anopheles grahhamii Theobald (12), (26). 

Anopheles vestiiipennis Dyar & Knab (13), (2). 

Megarhinus portoricensis Roeder (21). 

Aedes solUcitans (Walker) (26). 

Aedes taeniorhynchus Wiedemann as A. portoricensis (12). 

Aedes mediovitfatus (Coquillett) (24). 

Aedes aegypti (L.) (12), (24), (26). 

Psorophora jamaicensis (Theobald) (12). 

Culex quinquefasciatus Say (12), (24), (26). 

Culex secular Theobald as C. toweri (12), (2). 

Culex amencanus (Neveu-I^emaire) as C. bisulcatus (12). 

Culex antillum-magnorum Dyar (2). 

Culex nigripdlpus Theobald (24) as C. similis. 

Culex atratus (Theobald) (22). 

Culex habihtator Dyar & Knab (26). 

Culex inhibitator Dyar & Knab as C. borenqumi (22), (2), 

Culex bahamensis Dyar & Knab (26). 

Dcinoeerites cancer (Theobald) (22). 

Vranoiaenia sapphirina Ousten-Sacken as U. socialis (22), (2). 
Uranotaenia lowii Theobald (22). 

Mansonia titiUans Walker (26). 

Wyeomyia mitchellii ? Theobald (26). 

Dixa sp, probably clavulus Williston (26). 

Corethrella spp. probably appenddculata Orabham (26). 

The literature considered in the foregoing paragraphs has been 
concerned with the taxonomy of mosquitoes. There are many other 
papers which deal with the habits of mosquitoes and their relation¬ 
ships to such diseases as malaria, filaria, and dengue in Puerto Rico, 
and these are included along with others of a general nature in the 
bibliography (1, 3, 4, 6, 6, 7, 8, 9, 10, 11, 14, 16, 16, 17, 18, 
19, 20, 21, 23). 

Economic Importance of the Mosquitobs of Puerto Rioo 

The geographic position of PHierto Rico is such that climatio 
factors are favorable for the development of mosquitoes through¬ 
out the entire year. The general mosquito problem, therefore, is of 
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a greater magnitude than that of countries in temperate zones where 
mosquitoes are active only during a portion of the year. Not only 
are mosquitoes annoying to man and animals during the entire year, 
but many of the species transmit the causative organisms of disease. 

Mosquitoes are of distinct importance because of the discomfort 
caused to man and animals by their bites. This is particularly true 
in the coastal region where the greatest concentration of population 
is found. The use of bed nets for protection during sleeping hours 
is a rather general practice, yet there are many people who, because 
of economic reasons, are unable to avail themselves of this means of 
protection. The practice of screening houses is not common and 
consequently practically all of the people are subjected to some 
degree of annoyance during their waking hours even though many 
of them are protected during their sleeping hours. Annoyance, then, 
is a general problem involving a large majority of the people. More 
important, from a health standpoint, however, are the consequences 
resulting from the transmission of causative organisms of certain 
diseases of man by mosquitoes. 

One of the most serious health problems which confronts Puerto 
R’co is malaria. The number of deaths caused by this disease has 
been between 1,000 and 2,000 annually. Previous to 1924 there were 
few studies dealing with the incidence of this disease in Puerto Eico. 
In that year, however, the International Health Board of the Rocke¬ 
feller Foundation initiated a study to obtain more complete informa¬ 
tion on all the phases of the malarial problem. The progress of this 
work has been reported in a series of publications by Earle (3-10). 
Among other things, these studies have indicated that malaria is 
a serious health problem mainly in the coastal region where the cul¬ 
tivation of sugarcane is the important industry, and that control of 
the anopheline mosquitoes is practicable in many of the regions where 
the incidence of malaria is high. 

The distribution of fllariasis has been studied by Hoffman et al. 
(11). Their studies indicate that this disease is, in the main, limited 
to the coastal region with Aguadilla on the western coast and parts 
of San Juan on the northern coast as the most important endemic 
foci. This disease is not as important as, malaria. 

Prior to the American occupation of Puerto Rico, yellow fever 
was a common and, at times, an epidemic disease. Since the Amer¬ 
ican occupation, several cases of this disease have been removed from 
incoming vessels to the quarantine station by public health officials. 
The mosquito Aedes aegypti, which transmits this disease, is very 
common in the coastal region of Puerto Rico. 
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Dengue, although seldom fatal, is a specific fevet of warn eoiuau 
tries. Frequent eases are reported in Puerto Rico. The nature of 
the causative organism is not clearly understood, but it is agreed 
that Aedes aegypti is involved in its transmission. 

Methods op Coldbotion and Identification 

Field collections of larvae were made in all situations in which 
stagnant or slowly moving waters were present. Most of these eol- 
lections were made in the western portion of the island but frequent 
survey trips were made into the eastern portion. The usual situa¬ 
tions in which larvae were collected were street gutters and culverts, 
cisterns and rain barrels, drainage, roadside, and irrigation ditches, 
swampy areas, and along the margins of ponds, lakes, and rivers. 
In addition, water was taken from tree holes, crab holes, and the 
leaf bases of certain plants and examined. The temperature, hydro¬ 
gen ion concentration, and chlorine content of waters containing 
larvae were determined by standard field methods. The forms were 
determined in the larval stage or reared and determined by adult 
characteristics. 

Adults were taken by several methods. In order to determine 
the relative abundance and distribution of those mosquitoes attack¬ 
ing warm-blooded animals, horse traps were employed. The native 
horses are small so that a trap seven feet long, five feet high, and 
4 feet wide is sufficient for this purpose. The small size of the 
trap facilities its transfer from one locality to another without 
difficulty. In addition, the cost of a horse suitable for this purpose 
is small, which further incre^es the desirability of the method. The 
procedure used was to put the horse in the trap late in the after¬ 
noon and to collect the trapped mosquitoes just before sunrise the 
following morning. Collection of adults by light traps was also 
found useful^ determining abundance and distribution of various 
species, especially certain kinds not usually taken in horse traps. 
These traps were of the box type, the source of light being a 200-watt 
clear glass bulb. Other methods for collection of adults were col*r 
lections in houses to determine the forms that enter dwellings, and 
net collections in the fields and woods and regions where the use 
of horse or light traps was impracticable. , 

The collections from the various sources were examined and the 
abundance and distribution of the species recorded. The specimens 
that could not be identified in the field were forwarded to the Division 
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oi^nseet Identification for determination. This opportunity is taken 
acknoiidedge, with thanks, the invaluable assistance rendered 
Hr, JUan Stone of that division. 

Habits, DisTBiBimoN,* and Species of Puebto Rican Mosquitobs 

In general, the larval habitats of the various species of mos¬ 
quitoes in Puerto Rico may be grouped under the following seven 
type locations: 

1. Stagnant water around dwellings. 

(а) In cisterns and water barrels— Aedes aegypti. 

(б) In tin cans, temporary pools, and street gutters (fig. 1) 

—Cidex quinquefasciatus, Anopheles aibimanus, and 
occasionally Culex nigripalpus. 

2. Open-country breeding places (swampy areas, roadside, drain¬ 

age (fig. 2), and irrigation (fig. 3) ditches, and the edges of 
ponds (figs. 4 and 5), lakes, streams, and rivers)— Psorophora 
pygmaea, P. jama/icensis, Aedes scapularis, A. taeniorhynchus, 
Culex pUosus, C. inhihitator, C. cardnopkilm, C. airatus, 0. 
nigripalpus, C. secutor, TJranotaenia sapphirina, TJ. lowii, Awo- 
pheles (Ubimanus, A. grabhamii, Corethrella appendiculata. 

3. Crab holes— Deinooerites cancer, Corethrella appenddculata, 

4. Tree holes— Megarhinus portorhensis, Aedes mediovittatus, Coreth- 

rella appenddculata, 

5. Leaf bases of bromeliads and other plants (fig. 6 )—Wyeomyia 

mitchellii, Culex americanus, Megarhinus portoricensis, Coreth- 
rella appendicvlata, 

6. Brackish water pools— Psorophora pygmaea, Aedes sollicitans, A. 

taeniorhynchus, Culex inhibitator, C, bahamensis, C. nigripalpus, 
C. habilitator, C, atratus, TJranotaenia sp.,^, Anopheles aibimanus, 
A, grabhamii, A, crucians, 

7. Attached to roots and submerged stems of aquatic plants— Ma/n- 

sonia indubitans, M, titillans* 

The following paragraphs give the species of mosquitoes collected 
by the writer in Puerto Rico with notes on their habits, abundance, 
and distribution. 

1. Wyeomyia (Wyeomyia) mitchellH (Theobald). 

This species is found breeding in the water contained In the leaf 
bases of epiphjrtic bromeliads in the higher altitudes of Puerto Rico. 

* Tbe diftrlbution mordt indicated (WAH) were made aTailable Dr. W. A. 
Hoffman of the School of Tropical Medloiae. Beoorda followed by HT indicate horae-trap 
ooSectiond and thoee f<dlowed by UT indicate Spht-trap coUecttoM. UalCM otherwine is* 
dicatod in the text, the remaininp reoovda refer to lairal ooQectiona. 

*A Uiird epeciei of tfalf fmiiia wac taken in net ceUoctioiic in a thlekfy wooded aren 
aft ICayastea in Ifay, Isas. It repreaentc a aaw apeelM the deaoriptien of which Dr. W. 
A. Botthian haa in aaaanaarfpt. 
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The larvae are yellow in color and move about with a gliding motion 
over the debris in the leaf bases. The water in which they live is 
either slightly or distinctly acid, having a hydrogen ion eoncentration 
corresponding to a pH ranging between 4.0 and 6.5. The tempera¬ 
ture of the water varies between 68® and 81® F., being lower on the 
higher points such as Bretton Peak in the Luquillo National Forest 
and higher at such points as Maricao. The adults are small bluish- 
green forms which have conspicuous white markings on the hind 
legs. Apparently they are not attracted to horses, since none were 
taken in a horse trap operated on Maricao Mountain during Novem¬ 
ber 1935 at a time when larvae and pupae were present in the 
vicinity. At times they attack man but cannot be considered fierce 
biters. 

Other species of mosquitoes associated with this form in brome- 
liads are Culex americanvrS, Corethrella apperuUculata, and Megar- 
hinus portoricensis. 

Distribution Records: Maricao, August 15, 1935, No. 1;"* Marieao 
Insular Forest, October 28, 1935, No. 1, January 20, 1935, No. 10, 
May 5, 1936; Luquillo National Forest, March 24, 1936, April 12, 
1936, May 21, 1936. 

2. Psorophora (Grabhwmia) pygmaea Theobald. 

The larvae of this species are large, have inflated air tubes, and 
prefer to live in temporary fresh-water ground pools containing little 
or no vegetation. However, they are able to develop in brackish 
water, for at Lake Gu4nica they were found in hoof-track pools con¬ 
taining 665 parts of chlorine per 100,000 parts of water. 

The adults are large, well marked forms which are fierce biters 
during both night and day. In one case at Ponce on October 3, 
1935, they were taken off white children playing in the bright sun 
shortly after noontime. No other observations of a similar nature 
were made during the investigation. They occasionally enter houses 
in search of blood; and they are also attracted to animals such as 
horses, since they usually were present in all horse-trap colleotioxis. 
A few were taken in light-trap collections. 

The records available indicate that this species is fairly com¬ 
mon on ike southern coast of Puerto Bico. 

Distiibution Records: Central Aguirre, Aiigust 15, 1935; Santa 
Isabel, Augilst 15, 1935; Ponce, October 3, 1935, No. 3; Ou&nica, 
Octob^^9, 16 55, No. 8; Mayagiiez, November 14, 1936. 

* Ktimbert foUowiiit • locality and date raoond laftr to thd anthor'a record ftio nalS- 
talnod darini the oovno o| the weric. 
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3« Psorophora (Orabhamia) jcmaicensis (Theobald). 

The larvae of this form are slightly larger than those of 
P. pygntaea. They are found in temporary surface pools and occa¬ 
sionally in roadside ditches. Usually, they are the only species present 
in a given pool although Anopheles albimanus, Culex inhibitatorf C. 
pilosus, and Umnotaenia lowU have been taken with it. 

The adults are large and vicious biters. They were taken in 
large numbers in certain of the horse traps, especially those along 
the seacoast at Mayaguez. Occasionally adults were taken in small 
numbers in light-trap collections. 

Distribution Records: Mayaguez, August 22, 1935, August 30, 
1935, September 17, 1935, No. 1, November 14, 1935, November 29, 
1935, No. 1, November 30, 1935, LT. 

4. Aedes (Ochlerotatus) nubilus (Theobald). 

The larvae of this form were not found in the water taken from 
crab holes. Dr. Stone, however, was able to recognize the adult from 
collections of mosquitoes taken in the entrances to the holes. Other 
species in company with this form were Cvlex ja/nitort Deinocerites 
cancer, and Aedes taeniorhynchus. 

Distribution Record: Dorado, September 1, 1935. 

5. Aedes {Ochlerotatus) tortUis (Theobald). 

This form was first recognized in horse-trap collections from Las 
Mesas (elevation 1,000 feet) in Mayaguez. During the period Octo¬ 
ber 3-9, 1935, 198 mosquitoes were taken in 7 collections and 95 
percent of these were Aedes tortUis, Later (November 1935) the 
same species was taken in a horse trap on Maricao Mountain (eleva¬ 
tion 3,000 feet), and during 1936 they were found in horse-trap 
collections in the regions along the sea coast. This species apparently 
prefers higher altitudes and it is suspected that this is the form that 
frequently annoys men working in the mountain forests of Puerto 
Rico. 

Although an intensive search was made for the larvae not one 
was located. 

Distribution Records: Mayaguez, August 7, 1935, HT, October 
4, 1935, HT, November 14, 1935, HT, May 2, 1936, HT; Maricao 
Insular Forest, November 2, 1935, HT; ^November 3, 1935, HT. 

6. Aedes {Taeniorhynchus) soUicitans (Walker). 

This species was taken in both the larval and adult stages at 
several places along the southern coastal of Puerto Rico. In no 
case, however, were larvae taken in coastal salt marshes, which is 
the usual habitat for this speeies. The larvae were first taken in 
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faoof-traek pools along the edge of Lalce OnAmes. Atthoagh tiw 
water in the lake is onfy slightly braokidi (25 parts OL to 100,000 
parts of water), the water in the small pools adjacent to it beeoBBSS 
concentrated by eraporation. Some of these pools have a ehlodne 
content as high as 900 parts per 100,000 parts of water. Large nviii> 
hers of larvae of this species were fonnd in this region at various 
times. The presence of this species in pools having a dblorine con¬ 
tent not greater than 900 parts is considered unosnal. In the tidal 
marshes of the eastern coast of the United Sates this spedes pre¬ 
fers to live in pools having a high chlorine content, it oftentimes 
being eqnal to, or greater than, that of coastal sea water. Other 
species were found breeding in pools with scUicitans, among them 
Anopheles (Ubimmus, Culex bdhamensis, and C. mgripalpva. The 
adults are active and attack freely at night and during the day. 

Distribution Becords: Gu&nica, October 25, 1935, January 23, 
1936, No. 2, May 18, 1936; Aguirre, October 30, 1935, No. 2, Octo¬ 
ber 31, 1935, No. 1; Quayama, October 31, 1935, No. 5; San Juaxi, 
October 4, 1930 (WAH). 

7. Aedes (Taewiorhynchus) taemorhynehus (Wiedemann). 

The larvae of this species are fonnd in pools of a semipermanent 
or permanent nature in the coastal plain region. Apparently they 
do not have any particular preference for any special kind of water 
since they were taken in clean, dirty, fresh, and brackish pools. 
Other species found with them in fresh water pools were Anopheles 
olbimanus and Culex nigripalpus. In the brackish pools at Lake 
GuAnica C. bahamensis and A, albitnanus were associated with t.hif 
species. The adults are quite numerous in certain regions and were 
taken in large numbers in two of the horse traps operated near the 
seashore at Mayagiiez. 

Distribution Records: Dorado, November 7, 1935 ( WATT ), Sep¬ 
tember 1, 1935; Gufinica, October 9, 1935, No. 1, October 25, 1935, 
No. 1; Mayagiiez, August 24, 1935, HT, September 11, 1935, No. 1, 
November 14, 1935, HT; San Juan, October 1932 (WAH). 

8. Aedes (Fitilaya) mediovittatus (CoquUlett). 

The usual larval habitat of this species is tree holes. In Puerto 
Rico many suitAble cavities containing water are found in the native 
mango trees. This species is not entirely restricted to tree 
since in one case larvae were found associated with the larvae of 
Aedes aegypti breeding in stone crooks which were piled edgewise in 
a greenhopd at Mayaguet The presence of these two q>eeies in 
this situation represents an overlapping of habitats. The larvae 
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in tree holes are often assoeiated with two apeeiee of predatory moa- 
^nito^liurvae, Megarkmus portoricenm and Corethrella appendieulata. 
The pH of water in these situations is usually very nearly neutraL 
The adults are conspicuously marked with white. They were taken 
in light traps in a few oases. 

Distribution Records; Pueblo Viejo, August 31, 1935, No. 1; 
Hayaguee, September 18, 1985, ||(». 1, October 4,1935, No. 2. Novem¬ 
ber 7, 1935, No. 3, December 6, 1935, No. 1; Guayama, October 26, 
1930 (WAH); Yauco, April 1932 (WAH). 

Aedes (Howardina) aegypH (Linnaeus). 

Aedes aegypti is one of the two species of mosquitoes that is 
nearly always found in the neighborhood of dwellings in Puerto Rico. 
In the poorer, thickly settled regions the rain water is saved either 
for drinking or washing or both. The receptacles used to collect the 
water, either barrels or cisterns, usually are not covered and they 
are therefore easily accessible to the females for depositing their eggs. 

This species was taken in all parts of the coastal plains of Puerto 
Rico and in many of the towns high in the mountains. 

The adults are fierce biters and attack freely and without wam-^ 
ing during the day and early in the evening. 

Distribution Records: Mayagiieay-July 31, 1936, No. 4, August 1, 

1935, No. 1, August 3, 1935, No. 1, August 22, 1935, No. 2, Octo¬ 
ber 21, 1935, No. 1, October 21, 1935, No. 1, December 4, 1935, 
No. 1, February 15, 1936, No. 5, April 10, 1936, No. 2, April 9, 

1936, No. 1; Rinc6n, August No. 4; Gu&nica, October 9, 1935, No. 
2; Fajardo, November 13, 1935, No. 5 A; San Juan, December 19, 
1935, No. 2, October 1, 1926 (WAH); Cata^io, December 19, 

1935, No. 4; Hormigueros, April 3, 1936, No. 1; San Germ&n, April 
3, 1936, No. 3; Guayanilla, April 6, 1936, No. 1; Cabo Rojo, April 
7, 1936, No. 1; Lajas, April 7, 1936, No. 8; Aguada, April 8, 1936, 
No. 3; Aguadilla, April 8, 1936, No. 7; San Sebastian, April 8, 
1986, No. 10; Quebradillas, April 9, 1936, No. 4; Camuy, April 9, 

1936, No. 6; Hatillo, April 9, 1936, No. 7; Arecibo, April 9, 1936, 
No. 8; Penuelas, April 15, 1936, No. 1; Ponce, April 15, 1936, No. 2. 

10. Aedes (Ochlerotatus) condolescens Dy^r & Knab. 

A form suspected to be this species was taken by sweeping an 
area covered with dead leaves in a deeply shaded wood in Maya- 
guez. An examination of the male genitalia substantiated this iden¬ 
tification. The larva is unknown. 

Distribution Record: MayagOCz, May 21, 1986. 
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11. Aedes (Oohlerotaius) aeapidaria (Bondani). 

This species is represented by a single larva taken on the edge 
of a roadside ditch at Mayagiiez. It was associated with Dixa sp., 
CoPethreUa apper^idata, and Uranotaenia lowii. 

Distribution Record. Mayagiiez, May 16, 1936, No. 1. 

12. Mansonia {Mansonia) tiiillcm (Walker). 

Males and females of this form were taken in small numbers from 
the light trap at the Experiment Station in Mayagiiez during the 
fall of 1935. No specimens were taken in horse traps, and it is not 
known if the females attack man or animals. The larvae were not 
taken. 

Distribution Records: Mayagiiez, September 26, 1935, LT, 
November 25, 1935, LT. 

13. Mansonia (Mansonia) indubitans Dyar & Shannon. 

This species previously was known only from adults. During 
these investigations the larvae were taken for the first time attached 
to the submerged stems of Pistia stratiodes. Larvae brought into the 
laboratory reattached themselves to stems of Pistia and developed to 
maturity. A description of the larva follows: 

Description of the larva of M, indubitans: Length 6-7 mm. Head 
one-fourth wider than long; antenna (fig. 7) long and slender, longer 
than width of head, a large hair tuft at the middle of the basal 
portion, terminal portion long and slender with an articulation at 
the distal end, two long terminal setae present arising from end 
of basal portion equal in length to terminal portion of antenna. 
Head hairs small and in multiple tufts. Lateral comb at eighth 
segment of eight to ten scales arranged in a single row, each scale 
fringed outwardly with large spines. Air tubes (fig. 8) less than 
twice as long as wide, the basal portion broad, a terminal portion 
sharply attenuated with saw-like teeth on upper edge; a pair of hair 
tufts on lower portion of basal portion, a single pair of hairs on 
upper edge of tube at junction of basal and terminal portions; pecten 
absent. Anal segment nearly twice as long as wide, ringed by 
dorsal plate and covered with fine pilose setae; dorsal tuft of many 
long hairs, all joined at base; lateral hair, a small tuft of long 
hairs; ventral brush of long hairs. Anal gills four, pointed and 
shorter than anal segment. '(Larval and pupal skins and reared 
male in the collection of the^^tlnited States |?ational Museum.) 

The females were taken'in numbers from light and horse traps. 
It is not known if they enter houses in search of blood. The record^ 
given beldW are the first for the West Indies. 
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Distribution Records: Lake Cartagena, November 16, 1935, HT, 
November 23, 1935, No. 5, HT; Sabana Grande, May 22, 1936, LT, 

14. Democerites cancer (Theobald). 

The larvae of this form develop in the water found in crab holes 
near the sea coast. The adults may be found resting in the mouths 
of crab holes during the day. Males have been taken from light 
traps at night, and females engorged with blood have been found 
in horse traps. The females have been observed also in houses at 
night. 

Distribution Records: Dorado, September 1, 1935; Mayagliez, 
November 14, 1935, HT.; Central Aguirre, July 15, 1935. 

15. Culex (Mochlostyrax) pilosus Dyar & Knab. 

The larvae of this form were taken in a roadside ditch in associa¬ 
tion with many other larvae. The larvae rest on their backs on 
the bottom of the pool and when disturbed exhibit a peculiar wig¬ 
gling motion of the hinder parts of the body which is different from 
that of any other tropical Culex encountered. The larvae were fairly 
numerous during the latter part of November 1935 but were not 
encountered again until May 1936. Larvae of TJranotaema are nearly 
always found associated with this species and quite frequently 
Anopheles alhimanus and Psorophora jamadcensis were present aa 
well. 

Distribution Records: Mayagiiez, November 26, 1935, No. 1^ 
November 27, 1935, No. 3, November 29, 1935, No. 1, May 31, 1936. 

16. Culex {Mochlostyrax) inhihitafor Dyar & Knab. 

This species is one of the most abundant of the Culex group. It 
develops in roadside ditches, swampy areas, edges of ponds (fig. 4),, 
and in both fresh and brackish water. In general, it is found in 
all types of clean water, rarely being found in water that is polluted 
with sewage (fig. 5). In one instance it was taken in water con¬ 
taining 770 parts of chlorine per 100,000 parts of water (Anasco 
River). 

The adults of this species were taken in a horse trap at Lake 
Cartagena. No other evidence relative to their blood-sucking habits 
is available. 

Distribution Records: Mayagiiez, August 21, 1935, No. 3, Novem¬ 
ber 29, 1935, No. 1, December 10, 1935, No. 3, January ""8, 1936, 
No. 1, January 10, 1936, No. 1, January 15, 1936, No. 1, March 
15, 1936, No. 1; Hormigueros, September 17, 1935, No. 3; Gu&nica, 
October 9, 1935, No. 4; Rinc6n, October 10, 1935, No. 5; San AntcK 
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nio, October 10, 1985, No. 1; Lake Cartagena, November 11, 1986| 
No. 4; Guanajibo, Mayagiiez, November 7, 1935, No. 2; San Seb^ 
tiAn, January 17, 1936, No. 1; Dorado, February 1932, (WAH). 

17. Culex {Mochlosftyrax) carcinophUus Dyar & Knab. 

Only the larval stage of this species was taken. It is reputed to 
develop in crab hol^ but these specimens were taken along the 
edge of Lake Cartagena in water containing a large amount of float¬ 
ing vegetation. 

Distribution Records: Lake Cartagena, November 11, 1935, 
November 23, 1935. 

18. Culex {Melanoconion) atratus Theobald. 

The larvae of this species were taken in pools of a more or less 
permanent nature containing some vegetation. They were associated 
with Anopheles albimanus and Uranotaenia sp. 

The adults were not recognized in house, light, or horse-trap 
collections. 

Distribution Records: Mayagiiez, August 22, 1935, No. 1, Octo¬ 
ber 7, 1935, No. 1, October 8, 1935, No. 2, November 7, 1935, No. 
4; Dorado, February 1932 (WAH), September 1, 1935, No. 4; San 
Juan, April 26, 1929 (WAH). 

19. Culex {Melanoconion) americanus (Neveu-Lemaire). 

The larvae of this species were taken in the leaf bases of the 
following three plants: {a) The bromeliad Ouzmarm ’berteroniama: 
(b) ^^malanga^', Calodium colocasia (fig. 6); and (c) a plant with¬ 
out any common name, Dieffenbachia sequine. The bromeliads found 
in the mountainous regions of Puerto Rico are the most important 
and most abundant of the host plants mentioned above. 

The water in the leaf b^ses of the bromeliads in which these 
larvae live always is acid. In some cases larvae were taken from 
bromeliad water having a pH of 3.8. Usually, however, the pH 
range is between 4 and 6. Other mosquito larvae present in brome¬ 
liad leaf bases are Megarhinus ppotoricensis, 'Wyeomyia ndtchellU, and 
Corethrella appendiculata. 

The adults were not taken in horse-trap collections in regions 
where the larvae of this species were abundant, and it is assumed, 
from this, that they do not usually attack warm-blooded animals. 

Distribution Records: Maricao, August 15, 1935, No. 1, August 
25, 1935, No. 1, October 13,' 1985, No. 1, October 28, 1935, No. 1, 
November 7, 1985, No 1, January 28, 1936, No. 10, May 5, 1986, 
No. 1, Maf 21, 1936; Luquillo National Forest, March 24, 1986, Na 
1, May 21, 1936, No. 1. 
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Culex (Calex) lahamenm Dyar & Enab. 

tti6 larvae of this species are restricted to brackish water. On 
one occasion the water in a large pool at Salinas appeared black 
because of the large number of larvae present. The larvae also were 
taken in the hoof-track pools along the edge of Lake Gu&nica in 
water having a chlorine range of from 195 to 900 parts per 100,000 
of water. Species associated with hahamensis in brackish water pools 
were Aedes soUicitans. Anopheles albimanus and Culex nigripalpus. 

Distribution Records: Salinas, October 31, 1935, No. 8; Gu&nioa, 
January 23, 1936, No. 1; Dorado, August 15, 1930 (WA!H.) 

21. Culex (Culex) hahilitator Dyar & Knab. 

The larvae of this species are able to develop in either fresh or 
brackish water. They were taken in large numbers from brackish 
pools (185 parts Cl per 100,000) along the Anasco River and in the 
brackish hoof-track pools at Lake Gu&nica. They were also taken 
in the swampy fresh-water areas in Mayagiiez. Other larvae asso¬ 
ciated with this species were Anopheles albimanus and Uranoiaenia 
lowii. 

During the day, the adults may be found resting under dried 
leaves in shaded places in the forest. Their feeding habits were 
not determined. 

Distribution Records: Mayagiiez. July 27, 1935, No. 1, August 
21, 1935, No. 1, May 7, 1936, No. 1; Ensenada, October 9, 1935, No. 
1, October 17, 1935. No. 1; Guanica, October 9, 1935, No. 5; Dorado, 
October 1, 1930 (WAH). 

‘22. Culex (Culex) nigripalpus Theobald. 

This species is probably the most abundant of all tropical forms 
of Culex. It is found breeding in large numbers in the open coun¬ 
try and in the towns, in fresh and brackish pools and in clean and 
sewage-polluted waters. The larvae have been found associated with 
Uranoiaenia lowii, Corethrella appendiculata, Aedes iaeniorhynchus, 
Anopheles albimanus, A. grabhamii, Culex quinquefasciaius, Aedes 
sollioiians, Anopheles crucians, and Culex bahamensis. 

The adults rarely enter houses. 

Distribution Records: Mayagiiez, July 8, 1935, No. i, July 25, 
1935, No. 2, August 22, 1935, No. 3, August 28, 1935, No. 2, Sep- 
tember 7, 1935, No. 1, Septemlter 9, 1935, No. 1, l^ptember 11, 1935, 
No. 2, September 13, 1935, No. 1, September 18, 1985, No. 2, Sep¬ 
tember 29, 1936, No. 1, October 7, 1935, No. 2, December 10, 1935, 
No. 4, December 14, 1986, No. 2; AnBsco, August 20, 1935, No. 6. 
August 19, 1985, No. 1, Bepteml^ 19, 1935, No. 8; Hormigum^os, 
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September 17, 1935, No. 4; Guinica. October 9, 1935, No. 6, January 
28, 1936, No. 2; Ensenada, October 17, 1935, No. 1, October 25,1935, 
No. 4 Las Marias, January 17, 1936, No. 2; Dorado, October 1930 
(WAH). 

23. Culex {Culex) janitor Theobald. 

This form is known only from adults collected in the mouths of 
crab holes. Dr. Hoffman has taken the larvae in crab holes at Pue 
bio Viejo. 

Distribution Records: Dorado, September 1, 1935; Mayagiiez, 
April 29, 1936, No. 3; Pueblo Viejo, November 2, 1935 (WAH). 

24. Culex (Culex) secutor Theobald. 

The larvae of this species appear to prefer water which is cool, 
since they are found in permanent pools at high altitudes or in 
deeply shaded pools in the lowlands. They were taken in the same 
pools with the larvae of Chaoborus brasUiensis. 

Distribution Records: Mayagiiez, October 17, 1935, No. 1, Feb¬ 
ruary 15, 1936, No. 6; Maricao, January 28, 1935, No. 9; Luquillo 
National Forest, April 12^ 1936. 

25. Culex (Culex) quinquefasciatus Say. 

This species is probably the most abundant form found in the 
towns and cities of Puerto Rico. It is found around habitations in 
nearly all parts of Puerto Rico with the exception of certain high 
mountainous areas. It is able to develop in clear water or in water 
heavily laden with sewage. Street gutters (fig. 1), drainage ditches 
(fig 2), tin cans, etc., are suitable places where water may collect 
and breeding result. Tt usually does not have the association 
other mosquito larvae although rarely it is found with Anoph^^B 
albimanns, Aedes aegypti^ and Culex nigripalpus. 

The adults enter houses in great numbers in search blood, 
and from the standpoint of annoyance it is the most important 
species. Tt is probably the only mosquito vector of filari^is in Puerto 
Rico. This disease is of some importance on the Island. 

Distribution Records: Mayagiiez, July 10, 1935, No. 1, July 4. 
1935, No. 1, July 11, 1935, No. 2, August 1, 1935, No. 2, August 
18, 1935, No. 1, August 21, 1935, No. 4, August 27, 1935, No. 1, 
September 12, 1935, No. 1, September 29, 1935, No. 1, December 
10, 1935, No. 5; December 11, 1935, No. 1, December 11, 1935, No. 
2, December 11, 1935, No. 3, December 9, 1935, No. 1, December 

18, 1935, No. 4, December 14, 1935, No. 3, January 4, 1936, No. 1, 
February 15, 1936, No. 5, February 19, 1936, No. 1; Isabela, August 

19, 1935, No. 1; Rinc6n, August 26, 1935, No. 2; Fajardo, Novem- 
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ber 13, 1935, No. 5; San Juan, November 12, 1935, No. 5, Decem¬ 
ber 19, 1935, No. 1, October 1, 1926 (WAH); Catano, December 19, 
1935, No. 5; Maricao, January 6, 1936, No. 1, April 14, 1936, No. 
1; Adjuntas, January 6, 1936, No. 4; Jayuya, January 6, 1936, No. 
4; Hormigueros, April 3, 1936, No. 2; Ouayanilla, April 6, 1936, 
No. 2; Sabana Grande, April 6, 1936, No. 4; Anasco, April 7, 1936, 
No. 4; Ponce, April 13, 1936, No. , 

26. Megarhinus (Megarhinus) por^ftjii^sis Boeder. 

The larva of this species was Hajk largest of any taken in Puelrto 
Rico. Its habitat is j^eftricted to tree holes in association with Aedes 
mediovittatus and in leaf bases of bromeliads in association with 
Cvlex americmus and Wyeomyia mitchellU, It is a predator on 
other mosquito larvae and, if necessary, cannibalistic. Its restricted 
habitat does not allow its predacious habit to be of any significance 
in the general Puerto Rican mosquito problem. 

A single male was taken by M. R. Smith in a coffee grove in 
Mayagiiez during midday on September 18, 1935. 

Distribution Records: Mayagiiez, September 18, 1935, No. I. 
December 10, 1935, No, 1. 

27. Uranotaenia sapphirina (Osten-Sacken). 

Although Uranotaenia larvae'iare very common in all parts of 
the coastal plain of Puerto Rico, the two common species cannot be 
readily separated on larval characters. On the basis of rearings and 
light-trap collections it appears that this species is present only in 
small numbers. 

The adults do not attack man. 

Distribution Records: Cabo Rojo, November 18, 1935, No. 1, 
Mayagiiez, November 8, 1935. 

28. Uranotaenia lowii Theobald. 

This species appeared with regularity and in greater numbers 
than V, sapphirinf, ^hoth in light-trap collections and in reared mate¬ 
rial during the year^ ^larvae of this group prefer the water con¬ 
taining much vegetation. They are found in considerable numbers 
in almost all open-coteht§fy situations. In one or two cases they were 
taken in brackish water pools. 

As far as known the adults do not attack man or animals. 

Distribution Records: Mayagiiez, August 22, 1935, No. 1, Sep¬ 
tember 18, 1935, No. 2, October 1, 1935, No. 1, October 6, 1935, No. 
‘3, November 26, 1935, No. 1; Gufinica, October 9, 1935, No. 5, Octo¬ 
ber 9, 1936, No. 8; Rinc6n, October 10, 1935, No. 5; Lake Carta¬ 
gena, November 11, 1936, No. 4. 
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29. Anopheles (Nyssorhynchns) atbmmus Wiedemann. 

This species is the most abundant of the Puerto Bioan anophelines> 
It is found in all parts of Puerto Rico, yet the most suitable c«mdi- 
tions for its development are found in the coastal plain. 

The larvae are commonly found in roadside, irrigation (fig. 3), 
or drainage ditches, in overnight reservoirs (fig. 5), in swamps, and 
along the margins of streams, rivers, ponds, (fig. 4) and lakes. They 
also have been found in street gutters, tin cans, and water barrels, 
but the indications are that they prefer situations in open country. 
They appear to breed with equal ease in brackish and in fresh water, 
as they were taken in water having 950 parts of chlorine per 100,000 
parts of water. 

The adults are active only at night and as many as 1,000 were 
taken in one horse trap in one night. During the day they remain 
in hiding and consequently little is known of their diurnal activities. 
In a few cases the females were recovered by sweeping and in one 
case a female was taken from the month of a crab hole. 

Its importance as a carrier of the causative organism of malaria 
cannot be over-estimated. 

Distribution Records: Mayagiiez, July 8, 1935, No. 2, July 10, 
1935, No. 3, July 31, 1935, No. 1, August 14, 1935, No. 1, August 
21, 1935, No. 2, August 22, 1935, No. 1, September 11, 1935, No. 

1, September 17, 3935, No. 1, September 29, 1935, No. 1, October 
4, 1935, No. 1, October 7, 1935, No. 1. October 8, 1935, No. 1, Novem¬ 
ber 7, 1936, No. 4, November 26, 1935, No. 1, November 27, 1935, 
No. 3, November 29, 1935, No. 1, December 10, 1935 No. 3, December 
13, 1935, No. 1, January 8, 1936, No. 2, January 10, 1936, No. 
February 15, 1936, No. 5, March 15, 1936, No. 1, March 16, 1986, 
No. 3; Rinc6n, August 20, 1935, No. 4; Hormigueros, August IB, 
1935, No. 1, September 17, 1935, No. 2; Isabela, August 1936, 
No. 3; Anasco, August 20, 1935, No. 4, September 19, 1935, No. 1; 
Pueblo Viejo, August 31, 1935, No. 3, December 18, 1935, No. 1; 
Rio Piedras, August 31, 1935, No. 4; Dorado, September 1, 1935, 
No. 1; Toa Alta, September 1, 1935, No. 5; Vega Baja, September 

2, 1935, No. 1; November 12, 1935, No. 3; Manati, September 2, 
1935, No. 2; Barceloneta, September 2, 1936 No. 3; Ponce, Octo¬ 
ber 3, 1935, No. 2; Ou&nica, October 9, 1935, No. 5, October 25, 
1935, No. 1; January 23, 1936, No. 1; Ensenada, October 17, 1936, 
No. 1; Aguada, October 10, 1935, No. 3; Gufinica, October 25, 1985, 
No. 1; Aguirre, October 30, 1936, No. 3; October 31, 1935, No. 1; 
Ouyama, Octdber 81, 1936, No. 4; Arroyo, October 31, 1935, No. 5; 
Salinas, October 31, 1935, No. 6; Quebradillas, November 8, '1985, 
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No. 1; Hatillo, November 11, 1935, No. 1; Boquer6n, November 11, 

1935, No. 1; Lake Cartagena, November 11, 1936, No. 4; Arecibo, 
November 12, 1936, No. 1; Manati, November 12, 1935, No. 2; 
BsTamdn, November 12, 1935, No. 4; December 18, 1935, No. 2; 
San Juan, November 12, 1935, No. 6; Carolina, November 13, 1935, 
No. 1; Grande, November 13, 1935, No. 2; Mameyes, November 
13, 1935, No. 3; Luquillo, November 13, 1935, No. 4; Fajardo, 
November 13, 1935, No. 6; Ceiba, ’'^vember 13, 1935, No. 7; 
Naguabo, November 13, 1935, No. 8; Humacao, November 13, 1935, 
No. 9; Yabucoa, November 13, 1935, No. 10; Maunabo, November 
7,1935, No. 4; Catano, December 19, 1935, No. 3; Adjuntas, January 
6, 1936, No. 3; Las l^rias, January 17, 1935, No. 2. 

30. Anopheles (Anopheles) crucians (Wiedemann). 

This species is represented by a single larva taken in brackish 
vrater in a hoof print at Lake Gu&nica. This constitutes the first 
record of the sjiecies in Puerto Bico. 

Distribution Becord: Gu&nica, January 23, 1935, No. 2. 

31. Anopheles (Anopheles) grabhamii Theobald. 

In so far as abundance in Puerto Bico is concerned this species 
ranks second among the anophelines. The larvae are found in fresh 
and in slightly brackish water in'iiabitats similar to those in which 
larvae of A. atbimanus are found. 

The adults were taken in horse traps and occasionally in light 
trap and net collections. 

Distribution Decords: Dorado, September, 1935, No. 3; Maya- 
gtiez, December 10, 1935, No. 4. 

32. Anopheles (Anopheles) vestitipennis Dyar & Knab. 

The larvae of this species were not taken, but adults were present 
in various horse-trap collections. In abundance it ranks third among 
the anophelines. 

Distribution Beeords; Mayagiiez, September 17, 1935, HT, Octo¬ 
ber 15, 1935, HT; Odbo Bojo, December 16, 1935, HT, January 4, 

1936, HT. 

33. CorethreUa appendiculata Grabham. 

The larva of this species, although small in size, is an effective 
predator on first-and second-stage Culex larvae. It is found in many 
open-country habitats having clean water, in crab holes, ahd in large 
numbers in the leaf bases of bromeliads. 

It t)robably is of little value in reducing the numbers of inosqui- 
toes attaddng man. 
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Distribution Becords: Mayagiiez^ August 1935, No. 3, August 
*21, 1935, No. 3, September 9, 1935, No. 1, September 18, 1985, No. 
1, November 27, 1936, No. 1; Maricao, August 25, 1935, No. 1,. Octo¬ 
ber 13, 1935, No. 1, January 28, 1936, No. 10; Dorado, Septwnber 
1, 1935, No. 2. 

84. Chaohorus hrasiliensis Theobald. 

Adults of this species were taken in large numbers from light- 
trap collections, yet the larvae were encountered in only one instance. 
The larvae were taken in a pool formed by a spring in heavily 
shaded woods. Other larvae in the pool were Culex secutor and C. 
inhibit at or. Although the larva is predacious it probably does not 
materially aid in reducing the number of mosquitoes attacking man. 
The records below are the first for the West Indies. 

Distribution Records: Mayagiiez, September 10, 1935, LT, Feb¬ 
ruary 15, 1936. 

A Key to the Species of Mosquitoes® Occurring in Puerto Rico 

Table of Genera 

Arms 

1. Base of hind coxa in lino with upper margin of lateral metastemal 

sclorite___ 2 

Base of hind coxa distinctly below upper margin of lateral metastemal 


sclerite_ 3 

2 . Tuft of setae present on metanotum_ Wyeomyia 

Setae absent on metanotum_ Megarhinus 

8 . Scutellum crescent shaped_ Anopheles 

Scutellum trilobed_ 4 

4. Anal vein extending beyond fork of cubitus_ 5 

Anal vein ending opposite or at base of cubital fork_ Uranotaenia 

5. Postspiracular setae present___ 3 

Postspiracular setae absent_ g 

6 . Spiracular setae present- Psorophora 

Spiracular setae absent_ 7 

7. Wing scales narrow-Aedes 

Wing scales broad- Mansonia 

8 . Antennae longer than proboscis_ Deinoeerites 

Antennae not longer than proboscis_ Culex 


LABVAX 

t 

1. Eighth segment of ^f||{i^en provided with a distinct elongate dorsal 


siidion or respiratoii# ___ 2 

Eighth segment 'witlm\a dietinot elongate doml siphon_ Anophehi 

2. Anal segnumt withoWf^tral bmah_ Wyeomvia 

Analseg^ with^al bmrii_ 1 .. \ 


‘Only th. dnUdnsj^p’hltlne mosquito^ are eoastdarsd. 
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B. Bighth segment laterally without pecten, haying a plate with two coarse 


setae - Megarhinua 

Eighth segment laterally with pecten consisting of small teeth_ 4 

4. Air tube without pecten- Manaonia 

Air tube with ^pecten- 5 

5. Air tube with several pairs of ventral tufts- Culex 

Air tuve with a single pair of tufts___ 6 

6. Head elongate, elliptical- Uranotaenia 

Head nearly circular or transverse-^--- 7 

7. Mandible projecting laterally- Deinooeritea 

Mandible concealed- 8 

8. Anal segment ringed by dorsal plate with hair tufts piercing ring— Paorophora 

Anal segment not ringed 1)7 plate, or if ringed the hair tufts posterior 

to the ring-—- Aedea 


Table op Species op Psobophora 
ADUI/ rS 

1. Femora and tibiae distinctly white speckled, first tarsal segment with a 

mesial white band- jamaicensia 

Femora and tibiae scarcely white speckled, first tarsal segment without 
mesial white band_ pygmaea 


LARVAE 

1. Head hairs single--- pygmaea 

Head hairs multiple--- jamatcenaia 


Table op Species op Aedes 


ADULTS 

1. Tarsi not white marked_ 2 

Tarsi white marked--- 5 

2. Mesonotum marked with gold--- tortiJia 

Mesonotum marked with silver--- 3 

3. Silver on mesonotum in a broad stripe not reaching scutellum- 4 

Silver on mesonotum in a broad or narrow line reaching scutellum— nuhUua 

4. Abdomen with a median whitish-brown longitudinal band— - acaptdaria 

Abdomen without such a band_ candoleaoena 

5. Proboscis of female ringed with white_. 6 

Proboscis of female npt ringed with white___ 7 

6. Abdomen with a longitudinal dorsal stripe_ aollicitana 

Abdomen without a longitudinal dorsal stripe- taeniorhynohua 

7. Mesonotum dark with lyre-shaped silvery markings--- aegypti 

Mesonotum light with three central narrow silvery lines- madiovittatua 

LARVAE 

1. Anal segment ringed by plate--—t- 8 

Anal segment not ringed by plate--- 2 

2. Brush of anal segment with a more or less well developed triangular 

chitinous plate- mediovitiatua 

Without this structure—.*.—-_ aegypti 
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3. Air tube with tuft within pecten----- 4 

Air tube with tuft beyond pecten----- 5 

4« Xiateral comb of eighth eegment of a few scaleo__ fHMw 

Lateral comb of eighth segment of many scales in a triangular plate— iortUis 

5. Cknnb scales pointed at tip, thorn shaped_ 9cXUoUan$ 

Comb scales with feathered tips_ 6 

6 * Anal segment short, gills budlike___ taeniorh^^ndhw 

Anal segment normal, gills moderate_ scapularia 

The larva of A. condoleacens is unknown. 


Table op Spkoies op Mansonia 


ADULTS 

1 . Large reddish forms with palpi over one>third as long as proboscis- titillana 

Small black and white forms with palpi not as long as one third of 
proboscis___ induhitana 


LABVAE 

1. Antenna stout with a terminal digit drawn out but distinctly smaller than 

the antenna itself--- titillma 

Antenna slender with a terminal digit of the same size as antenna and 
continuous with it--- indubiia/ns 


Table op Species of Ueanotaicnia 


ADULTS 

1. Tarsi all darky colored--- aapphirina 

Tarsi marked with white- lotvH 

LABVAlf 

1 . Anal gills pointed--- aapphirina 

Anal gills blunt_____ lowU 


Table op Species op Culex 


ADULTS 


1 . 


8 . 


4. 


5 . 


Vertex of head with narrow curved scales___ 2 

Vertex of head often with small flat scales or many erect forked scales, 

generally with the tarsi unmarked-—_ 8 

Tarsal joints white marked___ 8 

Tarsal joint black--- 7 

Proboscis of female with a distinct central white ring_ hahamanaia 

Proboscis of female without a distinct white ring_—_ 4 


Proboscis of female with a broad pale area beneath, which may be 
continued on the uppet side as a very narrow ring at about the outer 


third-^--- hahilitaiQr 

Proboscis entirely black^^_—_ 5 

Abdomen with basalt ^S^gmental white bands widening on the sides 

-^_some specimens of mgripalpua 

Abdomen wAiout segmental bands____— 6 


* Final determination of the speetea In this fenns must depend upon an ssamiaatloh 
of the adult. 
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0, Femota whitlidi below basallyi occiput without erect black bristles- seoutor 

Femora entirety whistish below, occuput with erect black bristles- janitor 


7. Meeonotum with narrow curved scales- guinquefasoiatua 

ICenosotum with fine hair>like scales- nigripalpus 

8. Palpi over one«third the length of proboscis- americanus 

Palpi less than one-third the length of proboscis- pUosuB, inhihiiaioTf 


oarcinophilua, atratus 


LARVAE 


1. Lateral comb of eighth segment consisting of spines in a single 

row __-_—- pUosuB 

Lateral comb vrith many jcalea in a triangular patch- 2 

2. Antennae uniformly shaped, iq>ieal portion not more slender- 8 

Antennae with the apical portion more slender than the basal portion— 4 

8 . Abdominal hairs in coarse tufts- amerioanus 

Abdominal hairs normal, two basal tufts of tube within pecten- janitor 

4. Anal gills only two--- bahamensis 

Anal gill four- 6 

8 . Air tube with four or more paired tufts, the subapical one moved out of 

line at outer third of tube_ 6 


All of the tufts on air tube in line- 8 

6 . Air tube over five times as long as wide, without marked tapering_ 7 

Air tube less than five times as long as wide, tapering terminally, sub- 

fusiform_ quinquefaaciatua 

7. Air tube about eight times as losff as wide, with short three-haired 

tufts___ habHitatoT 


Air tube about seven times as long as wide or less^ hairs of tube often 


single_ n/igripaipua 

8. Air tube with long well defined tufts___ 9 

Air tube with small double hair tufts_ oareinophiULs 

9. Body spicular pilose_^____ 10 

Body glabrous_ seoutor 

10. Hair tufts on tube all of about the same length_ airatuB 

Hair tufts on tube with the basal one long, the rest progressively 

shorter- inhibitator 

Culex antillum-magnorum Dyar is not considered to be a valid species 


but a form of Cj>amerioanu8 and, therefore, is not included in this key. 


Tabzjb to Species Of Anopheles 


ADCl/FS 

1. Tarsi marked with white_ ^ - 2 

Tarsi dark_ omoion# 

2. White markings on hind tand different from those of fore imd mid 

tarsi_ aJbimanui 

WUte markings on hind tarsi similar to those of fore and and mid tarsi 8 

8. Wing scales distinetty infiated- grahhamU 

Wing scales narrow and linear----—__ vestitipmnii 
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XA&YAX 

1. Teeth of comb alternatingly long and short- vestifipennis 

Teeth of comb both long and short, irregular-- 2 

2. Dorsal float hairs present on abdominal segments 1-7- albimanut 

Dorsal float hairs present on abdominal segments 2-7-- 2 

3. Anterior pair of float hairs smaller than others- crucians 

Float hairs all equal in size-- gralihamH 


The following genera are represented by a single species in Puerto Eico; 
Wyeomyxa, Maga/rhvnus, and Demooerttes, 
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DAMAOS to sea island cotton BT the west INDIAN 
BLXSTEB MTPB (EBIOPHYE8 GOSSYPII BANKS IN 
POEBTO BICO 


L. C. Fint, 

IT. S. Department ot Agrienlture, Bnroan of Entomology 
and Plant Qnarantine’, * 

In Puerto Eico the West Indian blister mite constitutea one of 
the major cotton pests. In 1936 a few fields were completely 
destroyed and many others were severely damaged as a result of tho 
attack of this mite. Damage was found to be most severe in fields 
in which the attack began on the young growing plants. In such 
cases the development of fruiting forms may be entirely prevented. 

Serious damage to cotton by this pest has been reported from 
several widely separated areas. In India Thakar and Desai (I) 
report that this mite was first recorded in the year 1900, as a pest 
of cotton at Surat, the damage being as mudi as 50 per cent, and 
that since that date it has caused serious injury to cotton almost 
annually. In the West Indies Ballou ( 2 ) reports that this mite 
first occurred as a cotton pest in 1903, in Montserrat, and that soon 
afterwards it was found attacking wild and cultivated cotton in all 
the other islands of the Leeward and Windward groups and appeared 
in Barbados in 1912. During a visit to the Yirgin Islands in 1931, 
U. C. Loftin was informed by former cotton growers that the blister 
mite had been known as a cotton pest for many years and was one 
of the principal “diseases” against which the ordinance passed by 
the Colonial Council of St. Croix in 1911 regulating the dates of 
planting and cleaning of fields was directed. The date of its first 
occurrence as a cotton pest in Puerto Rico is unknown but its presence 
was established in 1920 when Quarantine No. 47 of the United 
States Federal Horticultural Board against this mite was promul¬ 
gated. According to* Rainwater (8), “This cotton pest was not 
known to occur in the United States prior to June 1932, when U. C. 
Loftin collected it from wild cotton at Key Largo, and from door- 
yard plantings of Sea Island cotton in Key West.” It is not known 
to occur in any section of the United States except southern Florida. 

‘Order Ae»riiiE, family Erlophydae. Determined by H, S. Bwlnf. 

oooperatioii with the Pnerte Rfoo Experiment Station of the United Stateg De* 
partment of Agrienlture. 

•Theee atudiei were made poadhle hy funde allotted to thii bureau during 1985-86 
under Puerto Eico (gufar-prooeMinf) tax fund order No, 8. 
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In Puerto Rico the West Indian blister mite Was found during 
1935 and 1936 in all cotton-growing districts along the northern 
coast. In November 1936, late in the season, every field in this 
region was found heavily infested. In addition, a light infestation 



FIG. 1.—Young cotton plant showing characteristic injury by the West Indian 
blister mite (Eriophyes gossypii Banks). Lack of fruiting branches 
and forms, distorted and crumpled leaves, and distorted 
growth are very noticeable. Plant height, 16 Inches. 

Isabela, P. B., May 16, 1986. 

was found on cultivated cotton at Boquer6n on the southern coast. 
In May 1936 wild cotton trees at Corozal, San Juan, and Naran- 
jito were found heavily infested. 
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Nature of Injury .—Characteristic injury to cotton as a result 
of the feeding habits of the West Indian blister mite is shown in 
figure 1. This mite attacks all parts of the cotton plant except the 
roots. The invasion begins on the young fruiting buds which are 
located in the axils of the leaves. The external indication of attack 
is a distorted or crumpled appearance of the affected parts, which 
have a growth of fine, short, white hair. An extensive proliferation 
of hair, especially on the lower surface of the leaf, is also noted. 
On the leaves the mites are mostly found on the lower surface, suck¬ 
ing the plant juices from the outside, causing a chlorosis of the tis¬ 
sues on the upper and lower epidermis. The palisade cells of the 
affected leaves fail to develop their normal length, being about one- 
third the length of palisade cells not affected by gall formation. 
The small white blisters are evidently caused by the irritation set 
up by these mites and result in hypertrophy of the affected part. 
The most noticeable injuries to heavily infested plants are the crum¬ 
pled leaves, distorted growth, and lack of fruiting branches and 
forms. The mites no doubt destroy the buds of these branches and 
forms, preventing their development. Later on small leaves develop 
where the fruiting branches normally form, and as a result many 
small leaves with short petioles are borne along the main stem. 
Severely affected squares do not open into normal fiowers because 
the petals become so tightly bound together by overgrowth that they 
can not separate from one another. Abnormal shedding of the 
squares or young bolls was not noted as a result of mite attack. 

Extent of injury .—In order to show the extent of injury caused 
to cotton plants by this pest, counts were made of the number of 
fruiting branches, squares, bolls, and blooms and the plant height 
on plants in each of three different groups. Since the infestation 
was very uneven and adjacent plants in the same row were affected 
to different degrees, plants were selected at random and divided into 
three groups according to the degree of infestation, namely, none 
or light, medium, and heavy. Counts of this nature were made on 
two different occasions, April 20 and May 6. The field contained 
about 3 acres. The distance between plants and number of plants 
per hill varied considerably but the sandy soil appeared to be uni¬ 
form. 

The results of counts made on the above-mentioned plots to deter¬ 
mine the amount of damage to S^ Island cotton by this pest are 
shown in table 1. It will be noted that the number of fruiting 
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braaehes, squares, bolls, and blooms, and plant he^bt Taiisd 
inversely as the degree of infestation. Large differenees in the num¬ 
ber of fruiting branches, squares, bolls, and blooms per plant were 
especially noted between the heavily and lightly or noninfested 
plants. On April 20 the differences between the average number 
of fruiting branches and forms per plant on the heavily and the 
lightly or noninfested plants were as follows: Fruiting branches 
7.81, squares 9.38, bolls 1.54, and blooms 0.25. The average differ* 
enoe in plant height on this date was 5.85 inches. The average num¬ 
ber of fruiting branches and forms per plant on the medium infested 
plants was about one-half the number found on the lightly or non¬ 
infested plants. At this time, 100 plants Were examined in each 
group. 

On May 6 the differences between the average number of fruit¬ 
ing branches and forms per plant on the heavily and lightly or non¬ 
infested plants were as follows: Fruiting branches 6.98, squares 
9.15, bolls 4.39, and blooms 0.44. The average difference in plant 
height was 5.44 inches. On this date the difference between the 
average number of bolls per plant on the heavily and lightly or non¬ 
infested plants had decidedly increased over that of the examination 
made on April 20. However, the average number of fruiting branches 
and forms per plant on the medium infested plants on this date was 
only slightly less than on the lightly or noninfested plants. 

In order further to confirm the foregoing observations, nimilsr 
counts were made in two adjacent fields. A plot of 100 plants was 
staked off in each field. The number of fruiting branches, squares, 
and bolls, and the plant height in each of these plots were recorded 
bimonthly from April 15 to July 10, 1936. At the beginning of 
these observations the infestation on one plot was heavy while <m 
the other plot it was light. However, the infestation gradually 
increased in the latter plot, and by July 10 beqame rather heavy. 
Therefore the counts were discontinued on that date. Other *b<m 
the difference in the degree of infestation of this mite on the two 
plots, all other factors appeared to be uniform. The results of these 
examinations are shown in table 2 and graphically illustrated in 
figures 2 and 3. It will be noted that large differences were found 
in the number of fruiting branches, squares, and bolls on the lightly 
and heavily infested plots. As shown in figure 2, the difference in the 
number of fruiting branches between these two plots progressively 
increased al each consecutive bimonthly examination. The average 
difference per plant between the number of fruiting branches on 
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the lightly and heavily infested plots was 3.12 and ranged from 
1.69 on April 15 to 5.27 on June 24. All fruiting branches were 
counted on each plot whether it was bearing fruiting forms or not. 
If only the fruiting branches bearing forms had been counted on 
each plot, these differences would have been much greater. 


Tjaix 2-results op experiment to determine damage caused by the 

WEST INDIAN BLISTER MITE (ERIOPHYES OOSSYPII) TO SEA ISLAND COT¬ 
TON, ISABELS, P R, 1038 


Date examined 

Average number» 
of fruiting branches 
on— 

Average number * 
of squares on— 

Average number ^ 
of bolls on— 

Average plant 
height (inches) 


Heavily 

Infested 

plot 

Lightly 

Infested 

plot 

Heavily 

infested 

plot 

Lightly 

Infested 

plot 

Heavily 

infested 

plot 

Lightly 

infested 

plot 

Heavily 

infested 

plot 

April 16 


2 64 

6 83 

8 63 

0 00 

0 01 

0 72 


May 6 



6 00 

4 16 


1 86 

14 32 


May 10 


5 46 

4 76 

2 80 

6 12 

2 03 

17 80 

Hiid 

Jime 8 


6 86 

6 76 

1 82 

6 73 

2 87 

22 68 


jnne 24 

12 74 

7 47 

5 03 

4 87 

7 00 

2 46 

26 27 


July 10 



4 80 



8 10 


■ai 

Average 

8 47 

6 36 

6 61 

4 11 

6 51 

1 00 

18 08 

16 88 


1 100 plants examined 



na. 2.—Average number of ftoitlng brandies per plant on two plots, 
•Mb plot containing 100 cotton plants irtth light and hoaTy Infos- 
tatton 4f the Woat Indian blister mite (Briophyss gottypU) 
on oadi plot, XBabeia, P. B., 1986. 
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Since these plots were also infested with the pink bollworm 
{TPeetinophora gossypiella Saund.), the amount of seed cotton prod¬ 
uced on each plot could not be used as a basis to estimate the damage 
caused by the West Indian blister mite. Therefore the best criterion 
was the number of bolls produced on each plot, since the pink bollworm 
causes but little if any shedding of the fruiting forms. As shown 
in figure 3, the difference in the number of bolls between the lightly 
and heavily infested plots also progressively increased at each con¬ 
secutive bimonthly examination. The average difference per plant 
between the number of bolls in the lightly and heavily infested plots 
was 3.61 and ranged from 0,08 on April 15 to 7.31 on July 10. 



FIG. 3.—Average number of boUs per plant on two plots, each plot 
containing lOO cotton plants with light and heavy infestation of 
the West Indian blister mite {EriophyeB gossypU) on 
each plot, XSabela^ F. B., 1986. 

The average ratio of the number of squares on the two. plots t^as 
1 : 1.3+- The number of squares on the lightly infested plot was 
greater than on the heavily infested plot from April 15 to July 1, 
while the examination on July 10 showed the reverse to be true. 

There is no doubt that the mites on the lightly infested plot 
oaused considerable injury and consequently there was less difference 
in the number of fruiting branches and forms between these two 





ITS THB JOUBNAL OV ASBIOtnUTOBB OS' THS ONIVniSITT OS' ?. B. 


plots would have beau found if this plot had not beoomo 
infested. 

Carry-over and control. —So far as is known, cotton is the only 
host plant of the West Indian blister mite. In Puwrto Bico cotton 
grows throughout the year and usually green plants that have not 
been destroyed or that have put out volunteer growth are present 
around the fields. Observations indicate that there is no hibernation 
period and that the mites continue to develop on these plants and 
spread to new plantings. In a field of young cotton at Isabela, on 
April 15, 1936, a heavy mite infestation was observed which had 
evidently spread from the new growth on old stalks in an adjacent 
field. These factors indicate that thorough cleaning of old fidds 
and strict enforcement of a closed season when no green cotton i| 
present would be an effective means of control. Wilson (4) hM 
stated that a closed season of from 2 to 4 weeks is sufficient if prop- 
erly enforced. 

Blister mites of the genus Eriophyes on other nudvoeMW plants, 
—^Blister mites of the genus Eriophyes^ were found attacking two 
different species of malvaceous plants, namely, Bastardia viseosa and 
Malachra oapitata. Since the blisters formed by these mites were 
quite similar to those made by the West Indian blister mite 
{Eriophyes gossypn Banks), it was deemed important to determine 
if these species were the same and would attack cultivated cotton. 
Twenty-four cotton plants, bearing mature green bolls, were divided 
into three lots containing eight plants in each. Leaves of Bastardia 
viseosa and Malachra oapitata (Malva) and cotton {Oossypiuin sp.}, 
heavily infested with mites of the goHBa Eriophyes, were fastened 
paper clips on the leaves of nonMl cotton plants. Only the trans> 
fers from cotton to cotton successful, all the plants of 
group becoming infested, IPhis experiment was repeated with six 
young cotton plants, 10 inches in height, in each group. A g aii f all 
the transfers from qotton to cotton were successful, and only these. 
These results show tiiat the mites of the genus Eriophyes found on 
BastardM viseosa emd Malaehra oapitata in Puerto Bico wiU not 
attack cultivated cotton. 

Ptiidflu te sd by B. Birinif of tho Boyooii of Batonology tiid 
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NEW OB LITTLE-KNOWN SPECIES OF WEST 
INDIAN TIPULIDAE (DIPTEBA). U. 

By Ohablss P. Alszandbr 
Massachusetts State Oollege, Amherst, Massachusetts 

The first part under this general title was published in the 
Journal of the Department op Agriculture of Puerto Rico, vol. 
XX, No. 4, October, 1936, pages 877-882. In the present instalment, 
I wish to describe some interesting material collected in Puerto Rico 
by Messrs. Julio Garcia-Diaz, James G. Needham and Mortimer D. 
Ijeonard, and a second rich series taken in Oriente, Cuba, by Messrs. 
Julian Acuna, Lawrence C. Bruner and L. Scaramuzza. The types 
of all the novelties are preserved in my collection of crane-flies 
through the friendly interest of the various collectors. 

Dolichopeza (Megistomastix) arCUtiloba sp.n. 

General coloration brown, the praescuium with four paler stripes; antennae 
with inconspicuous pubescence that is much shorter than the scattered, uni¬ 
laterally arranged verticils; macrotrichia of wing-cells abundant; abdominal' 
segments bicolorous, the bases of the segments brown, the posterior rings yel¬ 
low; subterminal segments and hypopygium dark; male hypopygium with apex 
of each tergal lobe terminating in an acute spine; beak of inner dististyle? 
relatively slender. 

Male.—^Length 7-8 mm.; wing 6.5-7.5 mm. 

Female.—Length about 9 mm.; wing about 9 mm. 

Described from alcoholic specimens. 

Frontal prolongation of head pale brown; palpi brown, the outer seg¬ 
ments slightly paler. Antennae brownish black, the pedicel yellow; flagellar 
segments broken beyond the third, but when entire the organ must be as long 
as, or longer than, the entire body; flagellar segments with scattered elongate 
verticils, unilaterally distributed, together with a very short, inconspieuons 
pubescence. Head brown, the front and orbits more brightened. 

Pronotum brown. Mesonotal praescutum brown, with four paler stripes 
that are very poorly defined against the ground; scutal lobes a little darker 
than the median area; scutellum and postnotum brown. Pleura obscjire yellowi 
indistinctly variegated with darker, especially on, the anepistemum and ventral 
stemopleurite. Halteres dusky, the knobs whitened. Legs with the coxae 
brown; trochanters yellow; remainder of legs brown. Wings brownish gray; 
stigma oval, darker brown; veins brown. Macrotrichia of cells abundant, in¬ 
volving tile outer ends of cells 1^, M, Cu and Ui A, besides the cells beyond 
the cord. Venation: Petiole of cell Ifi a little shorter than m. The allotypa 
female has cell U% vmry short-petiolate to nearly sessile. 
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Abdominal segmenta biooloroaa, tbo bases brown^ the posterior rings broadly 
jelloW; the amount of the latter decreasing on the outer ^segments; outermosl 
segments and hjpopjgium tiniformly darkened. Male hypopygium (Hg. 6) 
with each lateral lobe of the tergite, 9t, produeed into an acute' darkened 
i^ine; median area of tergite moderately produeed. Outer dististyle, od, shal-> 
lowly and unequally bifid, with a flattened glabrous lobule at base. Inner die* 
.tistyle^ id, with apical beak slender, pale. 

Habitat.—Puerto Rico. 

Holotype, ^, El Yunque trail, Km. 1.3, June 11, 1935 (Garcia- 
Diaz); Collector's No. 1200. Allotype, $ , Picnic Grounds, LuquiUo 
Mountains, June 7, 1935 (Garcia-Diaz); No. 1082. Paratopotypes, 
2 $ with the type, No. 1158, June 10, 1935; No. 1787,^;|*btO 
date; paratype, 1 $, LuquiJlo Mountains, No. 46, June 10, 1985 
(Garcia-Diaz); No. 1182. 

DoUchopeza {Megi^tomasiix) dcutiloha is most nearly related to 
D. (M.) obtusiloba sp.n., in the short, inconspicuous pubescence of 
the male antennae. The two species are most readily told from one 
another by the structure of the male hypopygium, especially the 
lateral lobes of the ninth tergite. The paratype female (No. 1182) 
has the petiole of cell 3/i unusually loAg, considerably exceeding m, 
and with a distinct darkened cloud on the anterior cord. It may 
pertain to a different species. 

DoUchopeza (Hegistomastix) obtusiloba sp.n. 

Male.—^Length about 7.6 mm.,; wing 8 mm . 

Described from alcoholic speeimeus. 

Characters very similar to those of aoutUoha sp. n., dilfering espedaUy in 
the structure of the male hypopygium. Pubescence of flagellar segments pale, 
a trifle longer and more erect than in aoutUoha but still less a fifth M 
long as the conspicuous erect black verticils. Thoracic pattern much as bl 
aoutUoha, Wings with unusually abundant macrotrichia, which in^de nearly 
the outer two-thirds of cell 12 and the outer end of cell find A, as well as 
being very.abundant in aU outer cells. Venation: Union of E, and Es an- 
gulated and, isi cases, with a spur of St + % persisting beyond the point of 
their union. Abdomen bicolorous, as in aoutUoha, the pattern persisting to the 
outer segments; hypopygium pale. Male hypopygium (Fig, 7) with the lateral 
arms of tergite, 9t, relatively long and conspicuous, at ends a little expanded 
into a head and provided with blackened spinous setae; median area of tergite 
strongly produced. Outer dististyle, od, deeply bifid, the inner arm very strongbF 
capitate and set with abundant short dark setae; outer arm clavate, dothed 
with much longer setae. Inner dististyle, id, with the apical bsak very steiat; 
lobe at its base darkened. 

Habifat.—^Puerto Rico. 

Holotype, $, El Yunqne trail, Km. 1.8, July 27, 1986 (Ckmia- 
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I^iaz); Collector’s No. 1477. Paratopotypes, 1 S, LuquiUo Moun- 
taiis, west of swimmiiig pool, November 18,1935 (Needham & Garoia- 
D!az); No. 25; 1 $, Trout’s Creek No. 1, LuquiUo Mountains, June 
9, 1985 (Garoia-Diaz), No. 1122. 

Doliohopeza (Megistomastix) vittinervis sp.n. 

Antennae black throughout; mesonotal praescutum dark brown, with three 
grayish stripes, the broad median vitta vaguely divided by a dusky median 
line; pleura brownish gray, variegated with obscure yellow on the dorsal sterno- 
pleurite, ventral pteropleurite and moral region; knobs of halteres weakly in> 
fnscated; wings tinged with dusky; cells C and 8e brown, cord and veins Cu 
and find A seamed with brown; abundant, dark-colored macrotrichia in cells 
jKi to Jtf 4 inclusive, not reaching the cord of wing and not including ceils 
Cu or lat A; m subequal to the petiole of cell Mi. 

Female.—^Length about 7.5 mm.; wing 8 mm. 

Frontal prolongation of head dark grayish brown; palpi brownish black. 
Antennae black, only the pedicel a very little paler; basal flagellar segments of 
moderate length, with very short, delicate setulae and scattered longer verticils; 
outer segments shorter. Head brownish gray. 

Mesonotal praescutum with the ground-color dark brown, with three grayish 
stripes, the median one broad, vaguely divided by a dusky median line; scutum 
with median area clear gray, the lobes more infuscated; scutellum and medio- 
tergite clearer gray. Pleura chiefly brownish gray, variegated by an obscure 
yellow on the dorsal stemopleurite, pt^opleurite and moral region but not form¬ 
ing a distinct longitudinal stripe; dorsopleural membrane light brown. Halteres 
pale, the knobs weakly infuscated. Legs with the conae brownish gray; tro¬ 
chanters yellow; femora obscure brownish yellow, the tips narrowly darker; 
tibiae and tarsi infuscated. Wings (Fig. 1 ) with a strong dusky tinge, cells C 
and So brown; stigma and relatively conspicuous seams on anterior cord, poste¬ 
rior cord, and veins Cu and Snd A darker brown; veins and macrotrichia 
dark brown, conspicuous. Macrotrichia abundant in cells Bt (stigma), £«, 

J2f, Ml, Snd Ms, Ms, and M 4 , not attaining the bases of the ceUs and 
not crossing basad of cord (position of trichia shown in figure by stippled 
dots); no trichia in cells Cu or Ist A. Venation: £1 + 1 represented only by 
a tiny spur; m arcuated at near midlength, subequal to the petiole of cell 
Mi; M t + 4 short, with m-ou at its fork. 

Abdomen badly discolored by eggs within body; te3^gites chiefly light 
brown; cerd appearing as strongly compressed blades, theix tips obtuse; hypo- 
valvae very reduced. 

Habitat.—Cuba (Orieate).. 

Holotype, 9, Loma del Oato, Sierra del Ctobre, altitude 2600-8825 
ieet, September 25-30, 1935 (Acufia, Bruner and Scaramuzaa). 

DoUckopeea (Uegisi&mastix) vittinervis ie quite distinct the 
other species of the subgenus m far made known. It is apparently 
doser to title Puerto Biean species than it is to P. (If.) cubentts 
(Alexander) of wedem Cuba. The darkened antennae, pattern df 
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praescutum and wings, and the restriction of the very conspicuous 
wing-trichia provide good characters for the separation of the specie. 

Limonia (Bhipidia) tetraleuca sp.n. 

General coloration yellow, variegated by brown; antennae brown, with 
four subterminal segments white; knobs of halteres variegated with white; 
posterior tarsi with three subterminal segments light yellow; wings cream- 
colored, the posterior cells darker; a relatively heavy darker brown costal 
pattern, the areas at origin of Bs and fork of 8c disconnectedj wing-tip and 
axilla pale; basal abdominal segments whitened, the succeeding tergltes with 
a brown median vitta. 

Female.—Length about 7.5 mm.; wing 6.7 mm. 

Described from the alcoholic type. 

Rostrum black, the labial palpi paler; maxillary palpi black throughout. 
Antennae black, with segments ten to thirteen, inclusive, abruptly white; pedi¬ 
cels of the intermediate flagellar segments a little paler than those of the 
more basal ones; flagellar segments moderately produced, with conspicuous 
glabrous apical pedicels that become more elongate and slender on outer seg¬ 
ments; terminal segment nearly as long as the preceding two taken together, 
its distal third narrowed. Head dark brown. 

Pronotum dark medially, paler on sides, Mesonotal praescutum with an 
irregular dark pattern, the median stripe broad and entire on posterior half, 
interrupted and reduced to a capillary median vitta on anterior half, at cephalic 
border continuous with a narrowly darkened border; the latter area at its 
outer end has a sinuous broken stripe extending backward to the suture, roughly 
paralleling the median vitta, as described; scutum pale medially, the inner 
margin of each lobe entirely traversed by a dark brown stripe that extends 
to the chiefly darkened scutellum; medio ter gite dark brown, with a conspicuous 
pale spot at each antero-lateral portion. Pleura chiefly pale, traversed by 
two longitudinal brown stripes, the more dorsal one much wider, extending 
from the propleura to beneath the abdomen. Halteres variegated, the base of 
stem yellow, the distal half black; knob black, extensively variegated with 
whitish. Legs with the coxae chiefly pale, traversed by the ventral pleural 
stripe; trochanters . pale; remainder of legs dark brown, the posterior tarsi 
with segments two to four, inclusive, entirely light yellow. Wings with the 
cephalic half cream-colored, the posterior portion more darkened; anterior bor¬ 
der variegated by about six large darker areas, the fourth (origin of Jfs) and 
fifth (fork of 8c) disconnected; a narrow subterminal darkened fasdh; wing- 
tip, in cells B , to ISnd M s, inclusive, pale; cord and outer end of cell left 
Mi narrowly darkened; axilla, in both anal cells, conspicuoucAy white; veins 
brown, Cu yellow. Venation; 8ct ending shortly beyond midlength of Ba, 
8c i at its tip; cell 1st Jf, relatively long, its inner end strongly arcuated^ 
with m-ou at fork of M, 

Abdomen with the first segment and base of the second pale, the remain¬ 
ing tergites conspicuously darkened medially, narrowly pale on sides; darkened 
area narrowed behind, the pale borders correspondingly widened; stemites 
yellow. Ovipositor with the cerci small and weak, darlmned, not extending 
caudad beyond the tips of the hypovalvae. 
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Habitat.—Puerto Rico. 

Holotype, $, El Yunque trail, Km. 1.3, July 7, 1935 (Garcia- 
Diaz); Collector's No. 1419-43-35. 

The present fly is most nearly allied to Limonia (Bhipidia) 
{‘ubcostalis Alexander (Central America), differing especially in the 
pattern of the thoracic dorsum, abdomen and antennae. I had earlier 
(Dept. Sei. & Agr. Jamaica, Ent. Bull. 4 ; 21-22; 1929) reported 
suicostalis from Jamaica, but it now appears more probable that the 
latter material represents a still different species. It is unfortunate 
that the males of several of these forms are still unknown. 

Shannonomyia soaramuzzai sp.n. 

General coloration dark brown, the pronotum and lateral pretergites ashy- 
gray; legs brownish yellow, the terminal tarsal segments darker; wings al¬ 
most uniformly tinged with gray, the stigma pale brown; Rs oblique, nearly 
twice It’ 1 + a ; li s subequal 22, + sj cell Ist M 3 closed; abdomen dark brown; 
liyiJOpygium obscure brownish yellow. 

Male.—Length about 4-4.2 mm.; wing 3.8-4 mm. 

Female.—Length about 5.5-6 mm.; wing 4.5-4.8 mm. 

Rostrum and palpi black. Antennae brown to dark brown, the scape more 
or less pruinose; flagellar segments subglobular to short'oval, the outer ones a 
trifle longer; verticils about twice the length of the segments. Head dark gray¬ 
ish brown. 

Pronotum light ashy-gray, the coloration continu*d caudad on the lateral 
pretergites to the wing-root. Mesonotum uniformly dark brown, the praescutum 
unstriped. Pleura dark brown, sparsely pruinose Halteres pale to slightly dusky, 
the knobs slightly more infuscated. Legs with the coxae and trochanters obscure 
yellow; remainder of legs brownish yellow, the terminal tarsal segments darker. 
Wings (Fig. 2 ) almost uniformly tinged with gray; stigma oval, pale brown, 
bisected by R a ; veins pale brown. Macrotrichia of veins very variable, in cases 
with numerous trichia on veins beyond cord, including a series of about a dozen 
on 22 8 , in other specimens 22 a + a + 4 » R«» + 4 and B s without trichia. Vena¬ 
tion: 8ci ending opposite midlength of 22s, 8c » at its tip; Ba angulated to 
weak-spurred at origin; 22 a subequal to R»+ 4 ; 22 $ oblique, nearly twice 
Ri + a; cell l8t M% closed, exceeding in length vein Ma beyond it; w-cn 
about two-thirds its length beyond fork of M, 

Abdomen dark brown; hypopygium obscure brownish yellow. 

Habitat.—Cuba (Oriente). 

Holotype, $ , Loma del Gato, Sierra del Cobre, altitude 2600-3325 
feet, September 2r)--30, 1935 (Acuna, Bruner and Scaramuzza). 
Allotopotype, 9. Paratopotypes, 1 ^, 1 9 ; paratypes, several of 
both sexes, Pico Turquino, Sierra Maestra, altitude 8750 feet, June 
12, 1936, at light (Acuna). 

I take much pleasure in naming this fly in honor of Mr. L. 
Scaramuzza, who collected part of the type series. The fly is amply 
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distinct from the other Antillean species so far made knowiL It 
differs from brevicula Alexander and mesophragma Alexander, in 
the venation and in the virtuall 7 unmarked wings. In the latter 
regard it comes closer to iri<mgulari$ Alexander, of Puerto Eioo, 
w'hich has cell M 2 of the wings open. 

Gnophomyia (anophomyia) diasi sp.n. 

Size small (wing, $, 4.7 mm.); general coloration black, including an¬ 
tennae, halteres and legs; wings nearly hyaline, with coiu^icnouB black veins; 

+ t + « strongly arcuated, nearly erect; cere! with setae to extreme 
tips. 

Female.—^Length about 5 mm.; wing 4.7 mm. 

Described from the alcoholic type. 

Head and appendages black; flagellar segments of antennae oval, the ver¬ 
ticils subequal in length to the segments. 

Thorax and appendages black. Wings (Fig. 8) nearly hyaline; stigma 
faintly indicated as a doud beyond Rt; v^s black, conspicuous. Venatioiix 
+ 4 very strongly arcuated, nearly erect; £• subequal toJts + 4i R* 
close to Ri + ,, slightly upcurved at its tip; cell Rs at margin wider than 
cell R, ; cell Ist narrowed at proximal end; m-cv about one-third its length 
before fork of 3f. 

Abdomen black; terminal segments narrowed, but not as markedly so as in 
arcvata; cerci with the tips truncated, provided with setae to extreme ends. 

Habitat.—Puerto Rico. 

Holotype, $, Luquillo Mountains, Km. 11.8, Lot 46, June 7, 
1935, at light (Garcia-Diaz); Collector's No. 1028-38--86. 

I take unusual pleasure in dedicating this species in honor of the 
collector of the rich series of Puerto Rican Tipulidae discussed in 
this report. The only related species so far described is the larger 
Onophomyia arctMta Alexander (British Quiana), which, besides its 
major size, differs in the more produced cerci and genital segment, 
and in slight details of venation and trichiation of the veins. The 
discovery of a species of Onophomyia in the Greater Antilles is of 
unusual interest. 

Oonomyia (Lipophleps) monacantha sp.n. 

Male.—^Length about 4-4.6 mm.; wing 3.2-4 mm. 

Female.—^Length about 6.5-6 mm.; wing 4-4.6 mm. 

Belongs to the civtrea group; closely allied to helopkila Alexander, dif¬ 
fering chiefly in the structure of the male hypopygium, notably of the outer 
dististyle. « 

The fly has been adequately described and figured under the name 
helophila Alexander (Journ. Dept. Agr. Puerto Rico, 16 : 878, fig. 
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26; 1932), with which species it has been long confused in colleotiooB. 
The receipt of rather numerous specimens from Senor Garola-Dlac 
indicates that the Puerto Bican fly is distinct from helophila, which 
has a vast range on the American mainland, from Texas as far south 
as Peru. The structure of the male hypopygium of the two fljies 
is shown by the accompanying figures. Q. (L.) monacantha (Fig. 
8) has a single powerful blackened spine on the inner margin of 
the outer dististyle. (?. (L.) helophila (Pig. 9) has two such spines, 
both provided with microscopic spinulae. 

The various figures of the male hypopygium of helophila hitherto 
provided (Bnt. News, 27 : 345, fig. 3; 1916. Proc. Acad. Nat. 
Sci. Philadelphia for 1916, pi. 29, fig. 60;. 1916) are inaccurate as 
regards the nature of the lobe of the outer dististyle. 

Habitat.—Puerto Rico. 

Holotype, d, Vieques Island, at light, September 25-27, 1981 
(Leonard). Paratypes, 10 alcoholic $ $, Yunez River, June 19, 
1935, at light (Qarcia-Diaz); Nos. 1279, 1316; 1 9, Ytifiez River, 
June 22, 1935, No. 1367; 1 9, Rio Blanco, at light, March 6, 1985 
(Needham & Qarcia-Diaz), No. 1784; 1 9, Lares, March 22, 1935 
(Needham & Qarcia-Diaz), No. 722. 

Gonomyia (LipopUteps) orthomera sp.n. 

Belongs to the manca group; coloration yellow, the thorax variegated by 
brown; pleura weakly striped; male hypopygium with the dististyles terminal 
in position, the outer a lung, slender, nearly straight spine, gradually narrowed 
to the acute tip; phallosome a single median structure, entirely pale, in slide 
mounts extending caudad to beyond the tip of the longest dististyle. 

Male.—^Length about 8.8-4 mm.; wing 2.8--8 mm. 

Female.—^Length about 4.5 mm.; wing 8.5 mm. 

Described from alcoholic specimens. 

Bostrum yellow; palpi dark brown. Antennae brownish black throughoutr 
the flagellar segments with elongate vertic^ in both sexes, longer in the male. 
Head yellow, the center of vertex weakly darkened. 

Pronotum yellow. Mesonotum yellow, the praescutum chiefly covered by 
three confluent brown stripes; median area of scutum yellow, the lobes brown; 
Bcutellum yellow; mediotergite yellow on sides, the central portion more darkenedr 
Pleura yellow, with vague and poorly defined brown longitudinal stripes, the 
more dorsal occupying the propleura, anepistemum and ventral meron, becoming 
obsolete before the root of halteres. Halteres pi^e brown, the knobs whitened. 
Legs with the coxae pale brown; trochanters yellow; remainder of legs brown.. 
Wings strongly tinged with brown, the stigma scarcely darker; veins pale.. 
Venation; 8ot ending a distance before origin of Ss nearly equal to the length 
of the latter; branches of Ms strongly divergent near out^ ends; m-ou before 
fork of Jf. 
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Abdominal tergites pale brown; stemites more yellowirii; bypopyginm yel¬ 
low, Male hypopyginm (Pig, 10) with the dististyles terminal in poeition; 
outer gtyle, od, a long, nearly straight, simple spine that nwrows to an acute 
point, the distal third darkened; inner style about one-half the length of the 
outer, weakly constricted near midlength. Phallosome, p, entirely pale, consisting 
of a long median structure, gradually narrowed outwardly, the apex slightly 
exceeding the tips of the longest dististyle. 

Habitat.—Puerto Rico. 

Holotype, $, Tanamfi, River, March 12, 1935, at light (Needham 
& Oarcia-Diaz), No. 545-21. Allotopotype, 9. Paratopotypes, 
2 9 9 ; 1 broken May 11, 1935 (Garcia-Diaz), No. 882-21. 
Paratypes, 1 ^ , 1 9 , Rio Cidra, March 23, 1935 (Needham & Garcia- 
Diaz), No. 819. 

Gononcyia (Lipophhps) orthomera is entirely distinct from all 
previously described Neotropical members of the subgenus. By my 
key to the Puerto Rican species of lApophleps (Journ. Dept. Agr. 
Puerto Rico, 16 : 371; 1932), the species runs to couplet 3, being 
very distinct from hifihgera Alexander, the male hypopygium of 
which has a single, entirely fleshy dististyle. 

Toxorhiua (Toxorhina) domingensis spn. 

Mesonotum light ashy-gray, the pracscutum with three brown stripes, the 
median one darker than the laterals; rostrum about four-fifths the length of 
wing; wings pale gray, the prearcular area pale yellow; veins pale brown, 
relatively distinct against the ground-color; male hypopygium with a slender 
darkened spine on mo^al face of basistyle near tip; dististyle with the outer 
lobe roughly quadrate in outline; aedeagus lyriform, each arm relatively long, 
sinuous, drawn out into hair-like points. 

Male.—^Length, excluding rostrum, about 5.6 mm.; wing 5.2 mm.; rostrum 
alone 4.2 mm. 

Rostrum about four-fifths as long as wing, pale brown, darker at outer 
end. Antennae with scape and pedicel dark brown; fiagellum broken. Head 
brownish gray. 

Mosonotal praescutum light ashy-gray, with three brown stripes, the medil^ 
one darker and more clearly delimited; scutal lobes infuscated, the awflian 
area light gray; scutejlum darkened basally, the posterior border pale^ medio* 
tergite brownish gray, paler laterally. Pleura light reddish brown, sparsely 
pruinose, with indications of darker longitudinal stripes, especially on the 
ventral sternopleurite. Halteres pale yellow, the knobs, excepting the tips, 
weakly infumed. Legs with the coxae light brown, paler at tips; trochanters 
yellow; remainder of legs pale brown, the tips of tibiae and the outer tarsal 
segments slightly darker. Wings (Fig. 4) with a pale gray tinge, the pre- 
arcular area pale yellow; veins pale brown, relatively distinct against the 
ground. Yenatjion: 80 t ending opposite origin of Bs; Bt very short, extend* 
ing beyond the origin of Bs to a distance about equal to r-m; outer end of 
cell Ist M 9 narrowed; m short, less than one-half r-m; m-mi about one* 
third its length before the fork of If. 
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Abdomen, including hypopygium, chiefly dark brown. Male hypopygium 
(Figi 11) with the baeietyle bearing a iflender darkened spine on inner face 
near tip. Bistictyle, d, with the outer lobe extensive, roughly quadrate in 
outline, the margin blackened, the inner or distal angle slightly more produced 
than the outer or 'more basal one. Arms of mdeagus o, elongate, each strongly 
sinuous to produce a lyriform appearance, their tips narrowed into hair-like 
points. 

Habitat.—Santo Domingo. 

Holotype, $, S&nchez, June 13-18, 1915. Paratopotype, Sext, 
San Lorenzo, June 24-26, 1915. 

In the structure of the male hypopygium, the present fly is closeest 
to Toxorhina (Toxorhina) rnendom Alexander (southern Brazil), 
differing in the details of venation and coloration, and in the struc¬ 
ture of the iiypoj)ygium, especially of the aedeagus. The species 
that I have now determined as being T. (T.) fragihs Loew, with 
which the present fly was formerly confused in my collection Del,, 
has a very distinct hj^popygium, with the basistyle unarmed and the 
dististyle and aedeagus entirely different in structure. 

Toxorhina (Toxorhina) violaceipennis sp.n. 

Mesothorax deep orange; rostrum, legs and abdomen black; head gray; 
wings nearly hyaline, the membrane with unusually strong violaceous reflexions; 
veins black; r-m at near midlength of^ell 1st jk a • 

Male.—Length, excluding rostrum, about 8 mm.; vtng 7 mm. 

Female.—Length, excluding rostrum, about 7.5-9 mm.; wing 5.3-7 mm.; 
rostrum about 3.8-4 mm. 

Bostrum black, approximately one-half the length of remainder of body. 
Antennae black throughout; scape short. Head gray; anterior vertex rela¬ 
tively wide, a little less than three times the diameter of the pedicel. 

Pronotum brownish black. Mesonotum deep orange, the praescutum weakly 
tinged with brown but without evident stripes. Pleura orange. Halteres brown¬ 
ish black. Legs with the fore coxae darkened, the remaining coxae and tro¬ 
chanters pale; remainder of legs black. Wings (Fig. 6) nearly hyaline, the 
membrane with unusually strong violaceous reflexions; veins black, very con¬ 
spicuous against the ground. Venation: 8c i ending opposite origin of Rs, 
8oa SL little removed from tip; r-m at near midlength of cell Isi M,, the 
flrst and second sections of vein Mt + a subequal; cell Ist Mt closed; mroti 
variable in position, from about one-fourth its length before the fork of M 
to this same distance beyond the fork; cell ISnd A relatively wide". 

Abdomen, including genital shield and valves of ovipositor, black. Male 
hypopygium black; mesal face of basistyle near apex with very abundant black¬ 
ened setulose spines; apex of basistyle produced into a slender horn or spike. 
Bististyle blackened, produced into a slender apical beak and with a high outer 
ereet, the entire outer margin microscopically roughened or serrulate. Branches 
of aedeagus short. Ninth tergite profoundly split along the midllne and pro¬ 
vided with an extensive triangular area that is densely set with very small , 
blackened setae and points. 
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Habitat.—Cuba (Orieate). 

Holotype, $, Loma del Gato, Sierra del Cobre, altitude 2€00>3825 
feet, September 25-30,1935 (Aco&a, Bruner & Scaramuzza). Alio- 
$1 Pico Turquino, Sierra Maestra, altitude 3750 feet, June 
12, 1936 (Acuna). Paratopes, 2 $ $, with the allotype. 

Toxorhina (Toxorhina) violaceipennis is very different from all 
other described species in the Neotropical fauna, the orange rneso- 
thorax contrasting markedly with the black rostrum, legs, wing-veins 
and abdomen. 
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Explanation of Piqubbs. 

(Symbols: Male hypopygium,— a, aedeagus; b, basistyle; d, dis- 
tistyle; id, inner dististyle; md, intermediate dististyle; od, outer 
distislyle; p, phallosome). 

Figure 1. Dolichopeza (Megistomastix) vittinervis sp.n., venation. 

Figure 2. Shannonomyia scaramuzzai sp.n., venation. 

Figure 3. Onophomyia (Onophomyia) diazi sp.n., venation. 

Figure 4. Toxorhina (Toxorhina) dpmingensis sp.n., venation. 

Figure 5. Toxorhina (Toxorhina) violaceipennis 8p.n., venation. 

Figure 6. Dolichopeza (Megistomastix) acwt^oftfl sp.n., male hypo¬ 
pygium. 

Figure 7.— Dolichopeza (Megistomastix) obtusiloba sp.n., male 
hypopygium. 

Figure 8. Qonomyia (LipopMeps) monacantha sp.n., male hypo¬ 
pygium. 

Figure 9. Qonomyia (LipopMeps) helophUa Alexander, male 
hypopygium. 

Figure 10. Qonomyia (lApophleps) orthomera sp.n., male hypo¬ 
pygium. 

Figure 11. Toxorhina (Toxorhina) domingensis sp.n., male hyp- 
opygiuin. 
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1 Obiervatioiu on the greniu Conidiobdlus^ 

Akvhub Q. Kzvobxun' 

iNTBODtrOTIOK 

While in Cuba during the summer of 1933 the writer encountered 
a fungus growing on living termites which had been placed in damp 
chambers for observation. Upon examination, the fungus proved to 
be a species of ConidioholuS) one of the Entomophthoraceae. This 
circumstance immediately aroused the writer’s interest, since, so far 
as can be ascertained from the literature, no members of this genus 
have been reported as infesting termites. The fungus is of further 
interest since it was found to be identical with a saprophytic species 
described by Martin (8) as Comdwbohis villosus, which appeared as 
a contaminant on a plate of nutrient agar containing a bit of decay¬ 
ing wood harbouring a species of Hypochnus, Moreover, since the 
genus Conidiobolus is separated from Empusa and Entomophthora, 
among other reasons because of its saprophytic niode of existence, 
the writer was led to make further studies of the nature and affini¬ 
ties of the fungus in question in the hope that a comparison with 
other species of the Entomophthoraceae might help to elucidate the 
relationships of the various genera within the family. At the same 
time it was hoped to gain some understanding of the biology of the 
species concerned and to ascertain by experiment its ability to infect 
living insects, as well as to grow on various substrata. 

Materials and Methods 

The Cuban fungus was isolated directly from termites of the 
genus Nasutitermes ® inhabiting aerial termitaria by allowing spores 

^Contribution from the Leboratoriei of Oryptogamic Botany, Harrard Unirenlty, No* 
148, and No. 10 from the Department of Botany and Plant Fatholofy, XJniyeriity cl 
Puerto Bioo, College of Agrioultnre. 

*niig inyeftigation waa undertaken while the writer waa the holder of an Bdwin 
Atkina Sohdlarahip, atationed at the Harvard Botanical Gardens at Oienfuegoa (Soledad)# 
Cuba. 

* The writer haa recently collected from termitea of the aame genua in Cabo Eo|o and 
Hayagdai, Puerto Blco, material which, when cultured, waa found to have a Ufa hiatoij 
aipilar to that d the Cuban fungua, although the former poaaeaaet (dighily anudler apevee 
(ayeragf diameter of amooth ^pe a8**84 u). This is the Aril report of the oceumnet 
d this fungus iron the lalaad. 


m 
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from conidiophores on infected msecta to be disohatged ageimt Ibe 
lid of damp chambers and by transferring these spores to Blakesiee’s 
agar. Subcultures of Martin’s* type material of Conidiobolui 
vUloms and an undetermined culture of Comdioholus, isolated by 
Derx, from an unknown origin^ as well as an unnamed species of 
Bmpusa described by Sawyer (10) wey grown under siinilar condi¬ 
tions for comparison. 

For the purpose of studying the life-cycle of these fungi, van 
Tieghem cells were for the most part employed; petri dishes proved 
most useful in studying the growth of the fungi on different media. 
Furthermore, in order to ascertain whether the fungi were truly 
saproph 3 i;ic or facultative parasites, inoculation experiments were 
conducted. Petri dishes of the fungi were first allowed to grow 
luxuriantly and to sporulate abundantly, and then the insects were 
allowed to crawl over the surface of the cultures for var 3 dng periods 
of time, at the end of which the insects were removed to sterile petri 
dishes containing paper moistened in order to maintain and insure 
optimum conditions of humidity for the development of these fungi. 

Observations 

Since the Cuban strain, unlike the other members of the genus, 
was found to be parasitic on termites, it first became necessary to 
establish its identity by working out its morphology, developmmit 
and life-cycle in pure culture. When placed on artificial media, the 
subspherical, to ovoid basally apiculate spore, aends out from any 
point on the periphery except the rounded apiculus, a short germ 
tube which may bear a secondary conidium (fig. 2,1) similar to the 
first but slightly smaller, or may elongate, branch, and produce 
extensive hyphae which later, by the appearance of cross-walls, form 
irregularly shaped hyphal bodies. Within the host, however, the 
mycelium very soon begins to break up into hyphal bodies which 
subsequently give rise to myeeHa that penetrate the insect body and 
emerge as external conidiophores which later bear the smooth or 
primary conidia (fig. 1, E-F). Th«se are discharged in a mfumer 
similar to that described by Martin (6) for Conidiobtdus viUosu$ and 
by Thaxter (12) for Smpusa (Trfpl^sporium) Fresenii. Some 
the primary conidia may then produee ciyiillary or villdM outgrowths 
(fig. 1, Q-H ), ufifoaily densely covering the entire surface pf the 

•Mttrtin’i itrala ttm the Thuiter «nl*m Sb fiuleir BteSsrlva: 

Dmm itrsin frtai ih« CleatrMlb«mii toot eoSiauntfoSttmi in Onbnn ntnia 

ftr«m Hnmzd BoMioal Qnrdem, ud Mmmm hm »s O. IL 

rsodbt of Bn»l« OoUsg*, Ktw T«tlc Oay, , ^ 
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sppre aB in Delacroixia caromta, Qallaud (4), fig. 1, E, or occasion** 
ally restricted to small areas of the spore surface (fig. 2^ A) thus 
approaching Empusa (Triplosporium) Fresenii (Thaxter 1. o.), 
Sntamopthora fwnosa Speare (11), and Entamophthora pseudococci 
Speare (11). Under favorable conditions, that is with an abundance 
of moisture, nutriment and warmth (70-75® F), the hair-like 
appendages may swell at their terminal extremities (fig. 2, G) and 
give rise to minute uninucleate piriform or subglobose conidia (fig. 
2, D-G) within 36-48 hours after the villose spores have been dis¬ 
charged from the conidiophores. 

The life-history and morphology of this Cuban fungus, as just 
described, show certain similarities to those of another member of 
the Bntomophthoraceae namely, Delocroixia coronata (Cost.) Sacc. 
and Syd., agreeing not only in the size and shape of the conidia 
but also in the production of villose spores which in turn may bear 
minute conidia at the ends of the capillary projections. The fungus 
agrees also with Conidioholus vUlosus except that, in Martinis (6) 
original description no mention was made of the small conidia. It 
should be noted, however, that Martin’s description gives an excessive 
range of size for the conidia including some so small as to suggest 
that the latter had originated, unobserved, as micro-conidia. Fur¬ 
thermore, while studying the type-rculture of C. viJ,losuSf the writer 
was able to obtain micro-conidia under the conditions mentioned 
above. Martin (1. c., p. 314) states that few resting spores 
have been seen in which the hairs were slightly swollen at the tips. 
In one culture a very few of the resting spores were provided with 
distinctly conical, spine-like processes. Intermediate stages were 
present in all cases, and such aberrant spores seem to represent minor 
variations due to unknown causes.” Had the spores been examined 
in a saturated atmosphere, it seems probable that the significance 
of the variations might have beep evident, and that these aberrant 
spores would have been found to be proliferating into micro-conidia, 
the conical, spiae-like processes” representing the former point of 
attachment of these minute spores. Under unfavorable moisture con* 
ditions, that is, absence of water of condensation, the echipate conidia 
or ^^resting spores” become thick^walled and after a pei^od of rest 
when transferred to a suitable substratum, do not produce the micro- 
conidia, but germinate by patting forth a germ tube similar to that 
described by Matidii (1, c.) 

Lika hUArtin (6) and flallaud (4), tiie writei: was uiisueearnfal 
in aH hk attem^tii to secure sea^ phase of the ttmfoBi eten by 
oontrsMitig the wsrienm strfins hi artifloial culture. Stosme* Haao 
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appearance in the Cuban material of certain thick-walled structures 
closely resembling zygospores, needs further critical study to deter¬ 
mine their true nature. 

The presence of micro-conidia in Coniddoiolus vUlosus not only 
indicates a general relationship of this fungus with members of 
Thaxter’s (12) sub-genus Triplosporium, of Empusa, but also brings 
into question the status of the species. In 1897 Constantin (8) 
described BoudiereUa coronata, a fungus which he had isolated from 
the gills of Psalliota campestris, as a new genus of the Entomoph- 
thoraceae. This fungus, which is known only in the conidial stage, 
is characterized not only by the formation of villose conidia or 
‘^resting spores*’, but also by the production of micro-conidia as 
noted above. Later Saccardo and Sydow renamed the fungus 
Delacroixia coronata (Cost.) Sacc. and Sydow, since the former 
generic name had been preempted. In 1905 Gallaud (4) isolated the 
same fungus from orchid seeds, but since he only rarely obtained 
the spores en couronne*^ of Costantin, he referred the material to 
the original author for identification. 

Since Delacrotxia coronata and Conidiobolus vUlosus are so simi¬ 
lar in their life histories and morphological details, the writer feels 
that there is no necessity of maintainng the two names unless it 
is possible eventually to demonstrate differences in the sexual phases 
of the two genera. Furthermore since the genus Delacroixia was 
based only on the appearance of ‘‘spores en couronne” or micro- 
conidia, induced by an abundance of moisture as in C. vUlosius, the 
writer agrees with Lakon (8) that this is not a sound basis for estab¬ 
lishing a new genus, since Thaxter (1. c.) had already shown that 
a somewhat similar proliferation takes place in the sub-genus 
Triplosporium of the genus Empusa, 

In view of the fact that Coniddobolus has been separated from 
Entomophthora and Empusa, primarily because of its saprophjrtic 
mode of life, experiments were undertaken to test the ability of 
the three strains of C, vUlosus to parasitize various insects. The 
writer, therefore, in triplicate series, exposed thirty-five termites and 
ten corn-borer larvae to infection by allowing them to crawl about 
on three sets of petri-dish cultures representing the three strains 
of the fungus that have been discussed above, and then placed the 
insects in damp chambers. This experiment showed that not only 
the Cuban strain isolated from termites but also the type material 
of C. vUlosus originally from rotten wood, was able to infect 60% 
of the termites within ten days, whereas in the case of the Derx 
strain whose source of isolation is not known, no infection took place 
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even at the end of twenty-one days. These results immediately 
{suggested that there was a physiologioal difference which distin* 
guided the latter strain from the other two. In contrast, only one 
oom-borer was killed by the Cuban strain after ten days, while the 
others remained free from infection even after a longer period of 
exposure. In a similar experiment however Empum sp., attacked 
approximately 40% of the larvae within the same length of time 
and under similar environmental conditions. The present experi¬ 
ments with the Cuban fungus on termiteSf together with the earlier 
work of Costantin (3) who was successful in infecting Miisca domes- 
iica with his organism, demonstrates the fact that these reputedly, 
saprophytic fungi may live parasitically upon the proper hosts. 
Gallaud (4), however, using a variety of insects, was unable to find 
any evidence of parasitism, although when he placed dead cock¬ 
roaches (Blatta) in contact with the spores he found that infection 
took place most readily in the muscles of the abdomen, thorax, and 
appendages. 

Because the Derx culture behaved so differently from the other 
two in regard to parasitism it became necessary to study the mor¬ 
phological and physiological aspects of the various strains in order 
to determine what differences, if any, existed among them. In order 
to do this, the three strains of Comdiobolus and Empum sp. were* 
inoculated on the following substrata: Blakeslee’s agar, sterilizedl 
carrots, egg yolk, swordfish, pork and liver. After a period of text 
days, growth at room temperature, the Cuban strain and the type 
material of 0. villosus were practically identical on the various media 
used. Growth of the Derx strain on egg yolk and liver was much 
more vigorous than the other strains, although on the remaining 
substrata it was noticeably more meager. Although the growth of 
Empusa, a recognized parasite, was less abundant on Blakeslee’s agar, 
it was comparable in vigor with the development of Conidiobolus 
on the other substrata. It seems clear from the foregoing that tho 
so-called saprophytic Conidiobolus is able to parasitize termites and 
conversely that the parasitic Empusa may be grown saprophytioally 
on a variety of artificial media. Hence the existing differences 
between these two genera on this basis alone loses much o{ its weight. 

Since differences in character of growth are so slight in all but 
the Derx strain of Comdiobolus, and since the organisms lade mor¬ 
phological distinctions, the writer made measureihents of one 
hundred spores of the smooth type of each of the three strains in 
an endeavor to find a biometrical means of distinguishing them. The 
spores measured were produced on the same type of media and 
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under identical environmental conditions. It was noted that the 
spores of Conidioiolus from the three different localities were prac¬ 
tically indistinguishable (Graph I), although those of the type strain 
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were 3 u. larger than the others. In view of our present knowledge 
of the fungi in question, it is doubtful if the Derz strain should 
be considered other than as a variant. Furthermore, the afore¬ 
mentioned organisms agree in nuclear condition as well as in their 
morphological and physiological behavior. Qallaud (4) has shown 
that Delacroixia coronata possesses multinucleate conidia while Mar¬ 
tin (6) found the same to be true in Conidiobolug viUovus, More¬ 
over, the writer has confirmed Martin’s findings not only in the 
type material but in the Cuban and Derx strains as weU. In the 
genus Empusa a similar multinucleate condition has been shown in 
the conidia of a number of species investigated by Biddle (0), Oavara 
< 3 ) and Olive ( 8 ). 
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The fact that Conidiobolus villosua and Delacroixia coronata 
have been shown to be similar morphologically, cytologically, and to 
a lesser extent physiologically, indicates that the confusion as to 
their taxonomy should be clarified. 

Conclusions 

As has already been stated, the genus Delacroixia was established 
to include a species of Entomophthoraceae with ‘‘spores en couronne'\ 
Gallaud, in 1905 encountered a fungus with spinose resting spores 
which Constantin identified as his D. coronata deviating from the 
type in only rarely producing the spores typical of the genus. Later, 
Martin (1. c.) described Conidiobolus xnllosus characterized by the 
villose appendages borne on the resting spores. The pfesent writer 
has shown that these appendages are capable of giving rise to minute 
conidia similar to those of D. coronata and furthermore that the two 
fungi are similar morphologically and physiologically. There seems, 
therefore, no need of maintaining the later species, C, vUlosus as 
distinct. 

Moreover, the genus Conidiobolus, founded by Brefeld (1) in 
1884 was at that time thought to be readily distinguished from 
Empusa and Entomophthora by its saprophytic mode of existence. 
This, together with the fact that the strongly branched mycelium 
broke up into hyphal bodies early in the life cycle of the fungus, 
were the criteria upon which the genus was established. It has been 
shown elsewhere in this paper that at least certain strains of 
C, vUlosus may lead a parasitic mode of life in addition to a 
saprophjrtic one. 

Furthermore other investigators, such as Speare (11), Molliard 
(7), and Sawyer (10), have shown that in the genera Empusa and 
Entomophthora a number of species which were considered obligate 
parasites, in reality are able to grow saprophytically. Undoubtedly 
other known species will be found to have a similar facultative 
saprophytism if investigators interested in grooving them in artificial 
culture observe the cultural requirements revealed by Sat^yer's work. 
The distinction supposed to exist between Entomophthora, Empusa 
and Conidiobolus is, therefore, lessened; as a matter of fact, material 
from artificial cultures of these genera, when examine'd under the 
microscope, cannot be distinguished morphologically \tith any degree 
of cm*tainty until the resting spores appear. In addition, the micro- 
conidia in Thaxter’s subgenus Triplosporium is another structural 
characteristic commonly found in certain species of each of the three 
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genera in question. In view of these facts, the writw believes 'Uiat 
he is justified in making the new combination SatOQioiAtltorR 
coronata^ (Cost.) with the following as synonoms: BoudiereUa 
Coronata Cost., Delacroixia eoromia (Cost.) Sacc. and Syd., and 
Conodiobolus vtllosus Martin. 

In conclusion the writer wishes to express his indebtedness to 
Professor W. H. Weston, Jr., under whose direction this work was 
conducted, for his unstinted interest and kindly criticism, and to 
Doctor D. H. Linder for many helpful suggestions throughout the 
progress of this problem. 

Summary 

A comparative morphological and biometrical study on artificial 
media, has been made of strains of Conidiobolus vUlosm obtained 
from the Parlow Herbarium, the Centraalbureau voor Schimmel* 
cultures, and isolated directly from termites in Cuba. Furthermore, 
infection experiments have shown that the fungus which has hitherto 
been considered a saprophyte may adapt itself to a parasitic habit, 
especially on termites. The Derx strain from Holland, in contrast 
to the others, appears to be strictly saprophytic. Moreover, in the 
life-history of the species in question an additional stage has been 
observed which consists of the production of minute conidia borne 
at the tips of the spiny appendages of the villose conidia or “rest¬ 
ing spores”. For these reasons a new combination, Entomophthora 
coronata (Cost.) has been made and Delacronia coronata and 
Conidtobolus vUlosus have been reduced to synonomy. 

Department of Botany and Plant Pathology, College of Agricul¬ 
ture, Mayagiiez, Puerto Rjco. 
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^The writer prefers to use the generio nsme Snu^mophthora rsther then Bmpuim 
since the latter has been used earlier (18S4) for a genus of orchids and is untenable 
as a genus of the Entomophthoraoeae according to Article 65 of the International Buies 
of Botanical Nomenclature, which reads, "A name of a tazonomie group is illegitimate 
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Tiouslx and validly published for a group of the same rank based on a different type. 
Even if the earlier homonym is iUegitimate, or is generally treated as a synonym on 
taxonomic grounds, the later homonym must be rejected.'* 
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Explanation op Tbxt Fiottbbb 

All drawings were made with the aid of a camera ludda, from 
material mounted in lactophenol. Each division of the scale vepr^ 
Bents lOu. 

Text Figure No. 1. 

A-D. Martin or type strain. 

A and B. Smooth-walled conidia showing range in size. X 500. 

C and D. ^‘Resting sporeor echinulate conidia. X 500. 

E-H. Cuban strain. 

B and P. Smooth-walled conidia. X 500. 

G and II. ^‘Resting sporeor echinulate conidia. X 600. 

Text Figure No. 2. 

A-Q. Martin or type strain. 

A. ‘‘Resting sporeshowing development of minute conidia only 
on portion of peripheral area. X 500. , 

B-G. Successive stages in the development of the minute conidia, 
X 500. 

B. Villose appendage. 

C. Appendage swollen at distal end, a primary step in the forma^ 
tion. 

D-F. Further changes in development. 

G. Minute conidium just prior to discharge. 

H. J. Derx Strain. 

H. “Resting spore” with minute conidia on portion of peripheral 
area as in Martin strain, Pig, A. X 500. 

I. Primary conidium giving rise to secondary by means of a germ 
tube. X 500. 

J. “Resting spore” showing minute conidia on only portion of 
periphery as in figures A and X 500. 

K. N. Cuban strain. 

L and N. Germinating minute conidia. X 500. 

M. “Resting^l^ore” showing conidial development on entire 
peripheral area pilbr to septum formation and dischturge. X 600. 










PLATE XI 



Photomicrograph showing villose type of 
conidium bearing the smaller micro- 
conidia at the apical extremities 
of the hair-like projections. 




A OOMPABATIVS STUDY 07 THI STATISTICAL METHODS 
MOST COMMONLY USED IN AOEIOULTUSAL BESEAEOB 

Bif BirtMO O. CUp6 

Introduotiok 

In statistical works the term population stands for a large gro>iq;» 
of individuala which possess one or more characteristics in common. 
These individuals may be persons, animals, numbers, leaves, etc., 
constituting respectively populations of persons, animals, numbers, 
leaves, etc. 

The individuals themselves are different from one another and 
therefore the values which measure the intensity of any one of the 
characteristics common to all the individuals of a given population 
fluctuate between two limits: an upper and a lower one. These 
measurements, however, do not distribute themselves uniformly 
throughout all the range included between the limits, but on the 
other hand, their tendency is to distribute themselves in such a way 
that the number of values increase gradually from a very small num¬ 
ber of them near the extremes to a very large number near the centmr 
of the distribution range. 

The history of mathematical'statistics has witnessed numerous 
attempts to explain by means of some matheaoatical formula or 
equation the exact way in which these values distribute themselves 
in naturally occurring populations. Among the curves represented 
by these equations the normal curve or normal curve of error has 
played a major role. Though inexact in itself, it is a close approxi¬ 
mation to the exact distributions known as Binomial Law and Pois¬ 
son Series, which in common with many other distribution curves, 
approach the normal curve as a limit, under certain conditions. 

To graph the curve which represents any population of values 
normally distributed it is necessary to know the values of two oon~ 
slants or statistics, knoilfliMlH the mean and standard deviation. 

The mean is equal to Mm sum of all the values divided by theiit 
total number, or in anMMwway: 

M=(Xx + X, + X 3 +,,-)/n 

where ilf is the mean of the values that constitute the population, 
Xx, X 3 , X t, etc., are the individual values; and n is the number of 
values. 

For example the sale-prices of some grapefruit lots scfld at public 
aucticm in New York were as fdlows: 2.50, 8.37, 8.62, 4.00, 8.87, 

an 
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and 8.76. The mean of these sale-prices is found by adding them 
together and dividing their sum by 6, which gives as result 
21.11/6 —i 8.52. This is of course, the mean of these six sale-prioes, 
which is also an estimate of the true mean of the population of 
sale-prices represented by them. 

The standard deviation or standard error of the individal values 
of a population is equal to the square root of the quotient obtained 
on dividing the sum of the squares of the differences betwem each 
value and the mean, by one less than the number of values, or in 
another way: 

D n= V (Xi-M)» -I- (Xa-M)* -f-_/ (n-l) 

where D is the standard deviation of the values of the population 
and the other signs mean the same as in the previous formula. 

Therefore, the estimate of the standard deviation of one of the 
sale-prices of the sale-price population represented by those of the 
preceding example is found as follows: 


Values 

Deviations from the meair 
(DitTerenees between the 

Squares of the Deviations 


values and the mean) 


2.60 

-1 02 

1.0404 

8 87 

-0.16 

0.0226 

8.62 

0.10 

a 0100 

4.00 

0 48 

0 2804 

8.87 

0.86 

0.1226 

3.76 

0.28 

0.0629 

21.11 >= Sum. 


Sum of squares = 1 4787 


Mean = 21.11/6 ■= 3.52 1.4787/5 = 0.2957 

Standard Deviation — V0.2957'= 0.54. 

Another way to find this estimate of the standard deviation which 
will be used on illustrating some of the statistiocd methods which 
will be described further on, is as follows: 


Oorroction re ( 21 . ii) */6 a 

» 446.6821/6 74.2720 

Standard deviation » Va»W =» 0.54 


0.2067 


The dquare of the standard deviation has been called by R. A. 
Fisher variance and since this term will be used frequmrtly in iha 
future, it is convenient to note its relation to the standard devin* 


Values 

Squares 

2.80 

6.2600 

8.87 

11.8569 

8.62 

18.1044 

4.00 

16.0000 

8.87 

14.9700 

8.76 

14.0626 

Sums 21.11 

76.7807 
- 74.2790 


L4Tt7/(~ 
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tion. In the preceding example the estimate of the variance of a 
single value of the population is equal to 0.2957. 

In what follows it will be assumed that these estimates of the 
mean and standard deviation are equal to the real mean and stand¬ 
ard deviation which could be calculated only from the values of 
all the individuals comprising the population; theoretically, an 
infinite number of values. 

If twice the standard deviation of one of the values of the popula¬ 
tion under study is respectively added to and subtracted from the 
mean, there will be obtained two numbers which, if used as limits, 
will include between them about 95.45 per cent of the values which 
constitute the population. Therefore, the probability that any one 
of these values will fall by chance within these limits is of 95.45/100, 
where the total number of possibilities is unity. 

Thus, then, in the previous example, if two times 0.54 or 1.08 
is respectively added to and subtracted from 3.52, there will be 
obtained the quantities 4.60 and 2.44. If under similar conditions 
a large number of these sales were effected, it should be expected 
that 95.45 per cent of the sale-prices in these cases lie between 2.44 
and 4.60, or the probability that any one of these sde-priees fall 
within these limits would be of 95.45/100. 

In other words, 4.55 per c^ of the values oT sale-prices in sales 
made under similar conditions would be at prices lower than 2.44 
or higher than 4.60, and of these, one-half would be at prices lower 
than 2.44. Thus, then, with this information one can deduct that 
of a large number of sales made under similar conditions, 2.28 per¬ 
cent will be made at prices lower than 2.44 and 97.72 per cent at 
prices higher than 2.44. It can also be deducted that under simi¬ 
lar conditions the probability that a sale be made at a price higher 
than 2.44 against the probability that It be made at a price lower 
than 2.44 will be of 97.72 to 2.28 or of 43 to 1. Accentuating still 
more, it should be expected that 43 out of every 44 sales made under 
conditions similar to th'^ will be made at prices higher than 2.44. 

On the other hand, if it is desired to know the two limits (at 
equal distances from the mean) between which a certain percentage 
of the population is to be found, for example, 70 per emit, <me must 
proceed as follows: If 70 per cent of the values fall within theae 
limits, then 30 per cent of the values of the popnlati<m will fall 
onfside of them; or in other words, the deviations frdm the mean of 
80 per cent of the'values of the population will be larger thaw that 
vdiich is sought, that is, than the deviation of the limits from the 
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If one looks in the table of probabilities based on the normal 
curve, at the end of this article, it will be seen that in 30 per cent 
of the cases the deviations of the values from the mean exceeds 1.04 
times the standard deviation or that the limits outside of which 80 
per cent of the population lies are at distances from the mean equal 
to 1.04 times the standard deviation of the population. As in this 
case the standard deviation is 0.54, the limits will lie at distances 
from the mean equal to 1.04 X 0.54 = 0.56, and therefore they will 
be 3.52 — 0.56 and 3.52 + 0.56, or 2.96 and 4.08, respectively. In 
other words, 70 per cent of the population will lie between 2.96 and 
4.08. 

The relation which has given practicability to these formulas is 
the following fundamental postulate in all kinds of statistical meth¬ 
ods: If a number of values are normally distributed around their 
mean with a standard deviation equal to D, then means of groups 
of n of these values will be distributed around their mean with a 

standard deviation equal to D/ Vu. 

The standard deviation of the mean in the case of reference will 

then be 0.54/ = 0.54/2.45 «= 0.22. Tliis means that on subtract¬ 

ing from and adding respectively to the mean two times 0.22 or 0.44, 
the quantities 3.08 and 3.96 will be obtained, between which 95.45 
per cent of the means of groups of 6 sales made under similar con¬ 
ditions lie. This postulate has given practicability to these formulas, 
not only for the fact that, as has been seen, the standard deviation 
of the mean of a number of values is smaller than the standard i 
deviation of any one of them, and thus the value that another mean 
of the same number of values may have is fixed within narrower 
limits, but also because the mean represents the whole population. 

The table of probabilities^ based on the normal curve, however, 
can be used only when the population is distributed normally and 
when the exact values of the mean and its standard deviation are 
known.- However, as “ Student pointed out in 1908, with the neces¬ 
sarily limited number of values with which the research worker 
must work, be it in the laboratory or in the experimental field, it 
is impossible to determine exactly both the mean of the population 
which said values represent, and its standard deviation, being still 
more difficult to determine if the population is normally distributed 
or not. Therefore, if it is not possible to know exactly these facts, 
the use of the table of probabilities based on the normal curve 
becomes academic and loses all its utility. 

For these conditions, however, ‘‘Student’’ developed another 
distribution curve which he called the distribution of “z”, which 
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bolds for the estimates of the mean and standard deviation as 
obtained from only a few values of the population, and, therefore, 
conclusions having a known degree of accuracy may be derived, even 
with some few values of observations, as in the case of a large part 
of the experiments performed by the investigators all over the world. 

With these new tables, moreover, this can be done not only in 
those cases in which it is known that the means of groups of values 
distribute themselves normally with respect to their mean and stand¬ 
ard deviation, but also in cases where the original values are dis¬ 
tributed in a non-normal way, provided the departure from nor¬ 
mality be not too wide. Therefore, the table of ‘‘z’’ has a very wide 
application, its use being of incalculable aid for the research work¬ 
ers in all branches of science. 

R. A. Fisher has modified this table of and obtained the 

distribution of Z/ which he has called “f. In Fisher's table 

of ^‘t" the letter n means not the total number of values, but what 
he has called the number of degrees of freedom. This number of 
degrees of freedom is the number of values from a series of them 
which can be altered arbitrarily without altering their mean. 

In the series of sale-prices the values have 5 degrees of freedom, 
since the total number of observations is 6, and if arbitrary values 
are assigned to 5 of them, the sixth value must have only one magni¬ 
tude, if the mean is to remain equal. 

With these new tables the problem of comparing the mean of 
the values which constitute a population with a certain fixed value 
and to determine the probabilities with which the mean will exceed 
said value is thus simplified. Thus, then, one can determine the 
probability with which a given fertilizer or cultivation treatment 
will produce yields that surpass a certain limit or with which the 
yield of a given variety of plants will exceed a given fixed value. 

However, the object of the agricultural experiments in general is 
not to obtain varieties or treatments which will produce at least a 
certain fixed yield, but rather to determine which of any given 
number of these is the best under certain environmental conditions,, 
or in case that there were two or more almost equal and better than 
the rest, which are these. 

At present there are two general ways for making this selection 
in both of which the population whose mean is considered best, is 
compared successively with each of the other populations. 

In the first of these ways one calculates the probability with 
which the difference between the means of the two treatments or 
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varieties to be compared is positive. This procedure is employed in 
what are known as Bessers Method, Fisher^s Method for the Anal* 
ysis of Variance and Hayes Deviation from the Mean Method. 

In the second of these ways one calculates the probability with 
which the mean of the diflEerences between corresponding valu^ of 
the two treatments or varieties to be compared is positive. This 
procedure is employed in what is known as ‘‘Student’s’^ Method of 
Paired Results. 

In what precedes the ways of estimating means and their stand¬ 
ard deviations have been described. But now it has been seen that 
the estimates of the standard deviations of differences must be cal¬ 
culated also in the application of all those methods which calculate 
the probability with w'hich the difference between the means is posi¬ 
tive. 

In order to do this the following relation is made use of; The 
standard deviation of the difference between any two means is equal 
to the square root of the difference between the sum of the variances 
of both means and twice the product of their standard deviations 
by the coefficient of correlation between the means they represent. 

This is expressed mathematically as follows: 

Dd^VVi + Va --2D1D2C 

where JD<i is the standard deviation of the difference between the 
means, Vi is the variance of one of the means and 2>i its standard 
deviation, y 2 ia the variance of the other mean and P 2 its standard 
deviation, and C is the coefficient of correlation between the popula¬ 
tions which the said means represent. 

The method can be used then only to compare populations whose 
coefficient of correlation can be estimated with a certain degree of 
accuracy, for it cannot be determined exactly, due to the same rea¬ 
sons which hold for the values of the means and their standard 
deviations. 

The labor which is needed to calculate this coefficient of correla¬ 
tion, in addition to the fact that in order that it may be calculated 
the experiment must comply with certain requisites, has made that 
the majority of the investigators use modifications of this method, 
of which there are some. In fact, the differences between these meth¬ 
ods consist precisely in the different ways of modifying the application 
of this formula. These modifications will therefore be taken up in 
connection with the descriptions of the methods. 

Before proceeding with the detailed descriptions of the metiiods 
there is still one point to be taken up, which is as follows. In order 
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fliat uniform conclusions may be derived from the interpretation of 
the same data by different investigators it has been accepted to con¬ 
sider as a statistically significant diflference, that difference which 
has a probability in favor of its being positive of not less than 21/22. 
Since this is the probability that should be used on making the inter¬ 
pretation of agricultural experiments the tables of and 
for this probability have been calculated and reproduced at the end 
of this article. 

These preliminary considerations, which seemed to be necessary 
for the practical use of the different methods in use at present being 
finished, it is now time to describe the different methods in order. 

Bessel’s Method 

This method, as has been already said, belongs to those methods 
in which one calculates the probability with which the difference 
between the means of two populations is positive, that is, with which 
one of the populations will be better than the other, as witnessed by 
the means of the characteristic under study. 

In this method the formula for the standard deviation of a dif¬ 
ference between two means is modified by discarding altogether the 
term which contains the coefficigpt of correlation converting it into: 

Dd = vTr+v7 

In order that this modification be correct, it is necessary that 
the conditions under which the experiment which is going to be inter¬ 
preted in this way be such that the value of C, or coefficient of cor¬ 
relation between the populations to be compared, be so small that 
the term 2 D 1 D 2 C be negligible. Under these conditions one has to 
calculate the means of the two populations to be compared and 
their variances and apply this formula. 

To approximate these conditions as much as possible, it is the 
custom to distribute by chance throughout all the experimental Add 
the different replications or repetitions of the treatments to be com¬ 
pared. 

The diagram which follows represents the plan of an experi¬ 
ment performed under the direction,, of Mr. Fernando Charddn at 
Aibonito, P. B. The object of the experiment was to determine 
which of the seven fertilizer treatments tested would help to produce 
mcf^e tobacco leaf in a certain variety of tobacco at that region and 
under the then existing climatic conditions. The size o£ the plots 
was 1/SO of a euerda (1 cuerda is 0.97 of an acre) and the Jidda 
are in hundredweights per euerda. 
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DIAGRAM No. 1 
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Even though the distribution was such that there should be a 
repetition of each treatment in each file and column of the experi¬ 
mental field, that is, in the form of a Latin Square, as the repeti¬ 
tions for each treatment were distributed throughout all the experi¬ 
mental field, and within most columns and files the treatments were 
distributed by chance, it is to be expected that the correlation should 
not be too high and that the method of the modified formula may 
have here application. As these same results are to be used to 
illustrate the application of all the methods, one can assume for 
the present that the distribution was done by chance and that the 
results obtained were as appear in the diagram. 

The means, their variances and standard deviations are calculated 
as explained in the preceding pages: 

Treatment A— 


Values 

Squares 


7.45 

55.5025 


8.91 

79.3881 

Mean = 56.96/7 = 8.14 

9.73 

94.6729 

Correction of the sum of squares = (56.96)* 

7.58 

57.4564 

= 3244.4416/7 = 463.4917 

8.36 

69.8896 

Variance of one value = 4.9247/6 =0.8208 

7.63 

58.2169 

Vwiance of the mean=0.8208/7 = 0.1173 

7.30 

53.2900 

Standard deviation of the mean = V0*1173 
= 0.34 

56.96 

468.4X64 

-463.4917 

Yield of A = 8.14 ±0.34 


4.9247 










STATISTICAL METHODS IN AGRICULTURAL RESEARCH 


209 


In the same way these values are found for the other treatments. 
The yields of the different treatments in order as regards amount, 


are: 

Treatment—E: 9.35 ± 0.29 
Treatment—D: 9.06 ±: 0.22 
Treatment—C: 8.74 di 0.45 
Treatment—: 8.56 zh 0.22 
Treatment—F: 8.55 ±: 0.32 
Treatment—G: 8.35 ± 0.51 
Treatment—A: 8,14 zt 0.34 


Variance of the mean = 0.0822 
Variance of the mean = 0.0468 
Variance of the mean = 0.1994 
Variance of the mean z=: 0.0483 
Variance of the mean = 0.1010 
Variance of the mean = 0.2628 
Variance of the mean = 0.1173 


As each one of the means of these treatments is based on 6 
degrees of freedom there being 7 observations of each population, it 
is evident that the diflerence between any two of these means will 
be based on 12 degrees of freedom. Looking up in the table of 
the ratio which corresponds to 12 degrees of freedom, for a prob¬ 
ability of 21/22, one finds IM. 

Now then, as the square root of the sum of the squares of two 
numbers must be greater than any one of the two numbers, and fur¬ 
thermore, as the ditference between the means to be compared is to 
be compared with a number that is 1.83 times its standard devia¬ 
tion, it is evident that all the meShs of yields smaller than the largest 
but lying below it by not more than 1.83 times its standard devia¬ 
tion, will not give yields smaller than its yields in 21 cases out of 22, 

Thus then, as the standard deviation of the mean 9.35 is 0.29, 
all the treatments whose means be less than 9.35 but more than 
9.35 — 1.83 X 0.29 or 9.35 — 0.53 = 8.82, will not be different in 
yield from treatment E, in at least 21 cases out of 22. That means 
that the method indicates preliminarily that treatment E gives not 
higher yields than treatment D in at least 95.45% of the cases, for 
the mean of the yield of D exceeds the inferior limit 8.82 already 
fixed. 

The differences between the yields of treatment E and the other 
ones, are proved as follows as regards their statistical significance: 

Between E and C: 

Mean of E = 9.35 Variance of' the mean of E = 0.0822 

Mean of C = 8.74 Variance of the mean of C = 0.1944 

Diff. 0.61 Variance of the diff. =0.2766 

Standard deviation of the difference »= V0«2766 =0.52 

Amount which the difference must exceed to be Gognificant 
1.83 (0.52) 0.95 
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Since the difference does not exceed this limit, it is not significant* 

In the same way are calculated the amounts to be exceeded by 
the differences between the mean of B and the means odE B, P, G 
and A, concluding that treatment E is superior to treatments B, P 
and A. 

Adding up, if one calculates the experiment under study by this 
method, that is, without making any correction for the error intro¬ 
duced on discarding the term which includes the coefficient of cor¬ 
relation in each comparison, one arrives at the conclusion that the 
treatments inferior to treatment E are treatments A, B and P and 
that there is no evidence as to statistically significant differences 
between treatment B and treatments D, C and G. 

Note: There is a method which tries to eliminate the effects of 
soil heterogeneity by introducing check plots every three or four 
treatment plots. The fertility of the field is assumed to vary uni¬ 
formly from one check plot to the other and the yields of the treated 
plots are then corrected by subtracting from each yield the respec¬ 
tive yield which it would have produced if it were a check plot. The 
residues are then treated as above. 

Once illustraled the preceding method, we will proceed to illus¬ 
trate the method that uses the formula for the standard deviation 
of a difference without modifications of any sort. In this method, 
as has been already pointed out, one must calculate the coefficients 
of correlation between the different pairs of populations to be com¬ 
pared. 

As the correlation of the yields is the result of the heterogeneity 
of the soil to the extent that the nearer two plots are from one 
another the larger will be i;he similarity between their autochthonous 
fertilities, and therefore, the larger the correlation between the yields 
of any pair of treatments applied in them, it is the custom when 
the said coefficient is to be used, to distribute the replications sys¬ 
tematically throughout aU the experimental ground in order that 
the replications of each treatment be within given distances from 
the respective replications of any other treatment at least in a major 
part of the replications. 

To calculate the coefficient of correlation between the two popula¬ 
tions or series, there must be known first of all with which value 
of pne of the series each value of the other one is respectively rdated* 
In words, the individual values of both populations must be 
related in some specific manner and this relation must be known in 
order to" Wculate said coefficient 
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As our interest rests in presenting the most common methods 
of interpreting the results of the agricultural field experiments, and 
not the different ways of carrying into effect the application of 
these methods, an exposition of but one way of calculating the 
coeflScient of correlation between two populations is made. 

In the example which occupies our attention the related values 
of the populations to be compared are Ihose which lie in the same 
file and in the same column, for if diagram No. 1 is observed, it 
will be seen that each value of one population is related in this form 
with two values of every other population. 

The coefficient of correlation between two populations is found 
by making use of the following formula where C is the coefficient 
of correlation between the two populations ‘^1’^ and 

S(xy) 

C=- 

(n-1) did 2 

where the numerator is the sum of the products obtained on multi¬ 
plying the respective deviations of the associated values of the two 
series from their respective means; n is the number of pairs of cor¬ 
related values, and di and are respectively the standard deviations 
of the individual values of both series. 

If one allows that N be the number of observations in which eack 
mean is based and Di and the standard deviations of said means^ 
the preceding formula may be modified in this way: 

g (ay) _ s (xy) _ 

(n-1) di_d 2 N (n-1) DiD* N 

VN VN" 

The advantage of the use of this last formula is obtained on 
using it to modify the formula for the standard deviation of a dif¬ 
ference in this way: 


Dd = ]/ Df + D| - 2 CDi Dj 



DJ+DJ- 


2Di D2 

(n-1) , 


S(«y) 

Di N 



2 S (zy) 


To apply than this formula to the comparison between the means 
of the two popnlations desired, one would need only to know the 
value of S(zy) between the said populations. That value between. 
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-the populations of yields of the treatments E and D is found as fdl* 
lours: 



B 


D 


Valtue 

Deviation 

Valaas 

Deviation 



from 


from 



the mean 


the mean 



X 


y 

xy 

9.60 

0.15 

0 00 

-0.06 

-0.0090 

0.55 

0.90 

0.84 

0.78 

0.1560 

10.00 

0.65 

0.39 

0.33 

0 2145 

10.30 

0.95 

8.44 

-0.62 

-0.5890 

aos 

-0.87 

9.46 

0.80 

-a 1448 

7.9B 

-1.37 

9.09 

0.03 

-a 0411 

9.18 

-0.22 

8.22 

-0.84 

0.1848 

7.98 

-1.87 

9.39 

0.83 

-0.4531 

mso 

0.95 

9.00 

-0.06 

-0.0670 

moo 

0 65 

9.84 

0.78 

0.5070 

0.55 

0 20 

8.22 

-0 84 

-0.1680 

9.13 

-0 22 

0 09 

ao3 

-0.0066 

9.50 

a 15 

9.45 

0.80 

0.0685 

8.98 

-0 37 

8.44 

-0.62 

0 2294 

130.88/14 s 9.36 

126 86/14 « 9.06 

S(xy) a -0.1109 


As in this case the correlation was negative, without existing any 
apparent cause for such an event, one should disregard the term 
containing the coefScient of correlation, interpreting the results as 
previously done. 

By this same process one finds that the value S(xy) between the 
populations corresponding to treatments E and G is equal to 0.9107. 
The standard deviations of the difference between the means 9.35 
and 8.74, subject to their respective variances 0.0822 and 0.1994 is 
then 

= V0.0822 + 0.1994 — 2(0.9107) /13(7) 

'* = V0.2816 — 0.0200= V0.2616 = 0.51. 

The amount which the difference between the means must exceed 
is now 1.83 X 0.51 c= 0.93. As the difference is only 0.61, it is evi¬ 
dent that it is not significant. 

In the same way are calculated the standard deviations of the 
differences between the means of the yields of E on the one hand 
and those of B, F, G and A on the other, concluding that treatment 
E is superior to treatments B, F and A. 

Q.]ENnaAi< C 0 NSIDBBA.TION 8 

The two methods which precede, however, have been criticized as 
ii^i^cicpt on pointing out the fact that in a large number of cases 
the sian^rd deviations of the differences betwemi the means are 
on .too few observations, and therefoi^e, the amounts which said 
dmerences must exceed to be significant are too large. 



STATMrnOAL IIETHODS iN AQBICULTURAL RESEARCH 


213 


is due to the fact that the standard deviations of these dif¬ 
ferences have to be multiplied by relatively high values of ‘‘t'* for 
these values correspond to too small numbers of degrees of free¬ 
dom. 

The differences in yield of the different plots are due, in an 
experiment like the one which occupies our attention, to three main 
causes: first, to the difference in autochthonous fertility between 
the plots; second, to the difference of the treatments used; and 
third, to the fact that all the plants used in the experiment will be 
different and each will behave, of course, differently to its environ¬ 
ment. 

On finding the standard deviation of the difference between the 
means by using the formula used above, part of the sum of the 
variances of the means is caused by the heterogeneity of the soil and 
the other by the different way in which the plants behave to their 
environment. This sum of the variances is diminished by the term 
2 CD 1 D 2 that represents the effect of the heterogeneity of the soil, 
leaving a quantity which is due solely to the different behaviour of 
the plants with respect to their environment, errors in weighing the 
yields, etc., which are considered experimental or indeterminable 
errors. It is with respect to this’^riance that the* assumption is 
made that said difference distributes itself in the required way to 
make use of the values appearing in the table of 

Fisher and Hayes have assumed that the variance due to the dif¬ 
ferences in yields of the plots treated in a different way, once cor¬ 
rected to eliminate all effects that will not be constitutional differ¬ 
ences between the plants and other indeterminable errors, are equal 
or almost so, and that all these variances may be added together 
obtaining from their total sum a generalized variance for the mean& 
of the yields of the different treatments. 

This is more exactly true in those cases in which the treatments 
or varieties to be compared in the experiment be not fundamentally 
different among them, that is, when tiie difference among the treats 
ments be one of degree only and not fundamental. Even when the 
difference between the treatments were fundamental, there "are cases 
in which the variances though not qual, would not at least differ by 
much. 

As the generalized variance is obtained from the total number 
of observations, it is evident that it will be subject to a much larger 
number of degrees 'of freedom than the variances of the means 
obtained hidividnalty in each ease.^ ^he Value of by which 
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standard deviation corresponding to any difference between the 
means must be multiplied will be smaller, therefore, and any differ¬ 
ence would have to exceed a smaller quantity in order to be signifi¬ 
cant. In this way these investigators have increased the number of 
observations available for the estimation of the standard deviation 
of any one of the populations to be compared. 

Fisher^s Analysis of the Variance Method, Hayes’ Deviation from 
the Mean Method, and Bessel’s Method (where the term 2 CD 1 D 2 is 
dropped), are applied when the plots where the different treatments 
are to be located are selected by chance, in order that any repetition 
may fall by chance, anywhere within any section of the experimental 
field or of the whole field. 

Fisher’s Analysis of the Variance Method has three phases. The 
first one is known as the Unrestricted Method”, where the plots 
are distributed by chance throughout all the experimental field. 
Hayes’ Deviation from the Mean Method is almost identical with this 
phase of the Analysis of Variance Method, differing from it «)nly in 
that the standard deviation is expressed in percentage of yield, there 
being therefore, different standard deviations of the means of the 
treatments when they are calculated in terms of weight, while in 
Fisher’s Unrestricted Method, the standard deviation is fixed with¬ 
out taking account of the differences in amounts of the means of the 
yields of the different treatments. 

The second phase of the Analysis of the Variances Method is 
known as the ”Method of Randomized Blocks”. To apply this 
method the plots are distributed by chance within some blocks or sec¬ 
tions in which the experimental field is divided such that within 
each block there may be one and only one application of each treat¬ 
ment. 

The third phase is known as the ‘‘Method of Least Squares”. 
This one differs from the preceding one in that instead of dividing 
the experimental field into blocks, it is divided into files and columns 
and the treatments are located in such a way that in each file and in 
each column there may be but one repetit^n of each treatment. 

In a general way, Fisher’s Analysis of the Variance Method pos¬ 
tulates that the total variance of the observations of any experiment 
is due to various causes, and that it can be divided in accordance 
with these causes, assigning to each cause that intensity of the vari¬ 
ance which corresponds to it. 

In Fisher’s Unrestricted Method, and Hayes’ Deviation from the 
Mean Method it is assumed, and this has been mathematically proved 
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by ‘^Student’’, that when it is assumed that the variabilities within 
the different treatments are equal, then the total sum of squares 
consists of the sum of squares between the treatments plus the sum 
of squares within the treatments. 

The variation between the treatments is due precisely to the dif¬ 
ferences among them, for, being different, they will produce in gen¬ 
eral different yields. 

The variation within the treatments is due to the differences in 
constitution of the plants that are used in the experiment and to the 
difference in autochthonous fertility of the plots where the repeti¬ 
tions of the same treatment are planted, to errors on weighing the 
crop, etc. 

The manner of calculating the variances due to these causes is 
demonstrated in the explanation which follows: 

Fisher^s Unrestricted Analysis of the Variance Method 

This method, as has been pointed out, attempts to reduce the 
quantity to be exceeded by the difference between two means of 
treatments compared in an experiment in order that it may be con¬ 
sidered significant by means of a theoretical increase in the number 
of observations that may be us^^in its determination. Instead of 
calculating the standard deviation of the mean of the yields of the 
different replications of any treatment by using the observations in 
the plots of this treatment only, in this method the variances of the 
means of all the treatments in the experiment are averaged together 
and a generalized standard deviation which is used for all at a time 
is calculated. 

Following may be found the calcul||^!(|tts necessary for the inter¬ 
pretation of the results of the experitoent which is occupying our 
attention, assuming, as in the illustration of the application of the 
modified BesseUs Method, that the different repetitions of the dif¬ 
ferent treatments were located by chance throughout all the experi¬ 
mental field. 

Taking diagram No. 1 as example, there are two ways of cal¬ 
culating the standard error or standard deviation due to experi¬ 
mental error. The variance from which the standard deviation is 
to be calculated is obtained by dividing by the proper number of 
degrees of freedom, the sums of the squares obtained either by adding 
the sums of squares due to error within the different treatments or 
by subtracting the sum of the squares between the treatments from 
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the total sum of squares. Both methods are illustrated in what fol* 
lows: 

To-find the sum of squares due to error hy add/ing the sufns of 
squares within the different treatments. 

These sums of squares within the different treatments are found 
just as was done in the method which uses the modified formula 
where the following sums of squares were found; 


Sum of squares within treatment A_ 4.9247 

Sum of squares within treatment B--— 2.0285 

Sum of squares within treatment O.J_ 8.8745 

Sum of squares within treatment D- 1.9689 

Sum of squares within treatment E_ 8.4505 

Sum of squares within treatment F_ 4.2466 

Sum of squares within treatment G___ 11.0861 


Total sum of squares within the treatments- 86.0248 

The variance within each treatment is subject to 6 degree^ 
freedom for there are 7 observations and only the mean of each 
treatment is fixed. Thus, as there are 7 treatments, the total sum 
of squares within the treatments is subject to 7 X 8 42 degrees 

of freedom. The variance of any single value due to error will then 
be 36.0248/42 — 0.8577. 

To find the sum of squares due to error hy difference between the 
total sum of squares and the sum of squares between treatments. 

The total sum of squares is found by taking all the observations 
and finding the sum of squares by treating them as if they belonged 
to a single treatment, and one were to find the sum of squares within 
that treatment, thus: 

Copying from page 11; 

♦ 

Treatment Values Bum of squarea of the Talues 

A 7.45, 8.91, 9.78, 7.58, 8.86, 7.63, 7.30_ 468. 4164 

B 8.38, 8.20, 8.06, 8.86, 9.70, 8.97, 8.28_ 514.6014 

0 7.92, 8.44, 10.34, 9.59, 9.22, 8.70, 6.98_ 543. 2625 

D 9.00, 9.84, 9.89, 8.44, 9.45, 9.09, 8.22— 576. 7808 ' 

E 9.50, 9.55, 10:00, 10.80, 8.98, 7.98, 9.18.. 615.2210 
F 9.69, 9.64, 7.61, 8.41, 7.95, 8.69, 7.86— 515.9641 

G 8.03, 8.86, 8.75, 10.08, 7.06, 7.69, 8.03_ 499.0936 

Sum of all tbIuSb: » 425.22 8783.2898 

— 8690.0099 

48.8794 = Total aom of wjiiana 


, (425.22)* 

Correction: — ———= 3690.0099 


49 
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The Bwa of squares between the treatments is found thus: 



(425.22)* 

Oorreetion: -= 3690 0099 

49 


Bum of oquaies between the treatments .... 
Analjeis of Variance 

Total sum of squares- 

Sum of squares between the treatments- 

_ 7 2646 

_ 48.2794 

_ 7.2646 

Degrees of Freedom 
48 

6 

Sum of squares due to error_ _ 

86.0248 

42 


The total sum of squares is subject to 48 degrees of freedom, 
there being 49 observations and the only fixed value is the general 
mean, 8.68; and the sum of *4Quares between tiie treatments is sub> 
ject to 6 degrees of freedom, for there are 7 treatments. Thus there 
remain 42 degrees of freedom for the sum of squares due to error 
and therefore, for the variance due to error, that is, within the treatr 
ments. 

The variance of a single value due to error would be equal to 
36 0248/42 0 8577, that is, the samq a? previously found; and the 

standard deviation of a single value is equal to V0.857 7 — 0.93. 
The standar d deviation of a mean of 7 values is equal to VO.8577/7 
— V0.1225 c= 0 35, and the standard deviation of th e differen ce 
b etween any two means of 7 values each would be V2 (0.1225 = 
V0.2450 — 0.50. In order that the difference in yields between any 
two means were significant they would have to exceed 1.74 X 0-50« 
0.87, for 1.74 is the value of “t” that corresponds to onee in 22 
cases that this value be exceeded by chance with 30'degrees of free¬ 
dom, since 30 is the value most near to 42 in the list. If the means 
on page 9 are looked over, it will be seen that by using this same 
seasoning treatment E is superior to treatments G and A for 
9.35 — 8.35 =r 1.00, which exceeds the value 0.87, and 9.35 — 8.14 «■ 
1.21, which also exceeds the value 0.87. 
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Hates’ Deviation Fboh the Mean Method 

In the application of this method one follows the same procedure 
that was followed under Fisher’s Unrestricted Analysis of tiie Vari¬ 
ance Method until the standard deviation of the mean of any treat¬ 
ment is found, which was there found to be equal to 0.35. Finding 
then what per cent this standard deviation is of the general mean 
of all the treatments, 8.68, one finds: 

0.35 X 100% /8.68 ^ 4 03% 

Multiplying now this generalized standard deviation in percent 
by each mean the standard deviations corresponding to each mean 
are obtained; these appearing at their sides respectively in the list 
which follows: 


Treatment 

Mean 

Standard 
deviation 
of the 
Mean 

Variant 
of the 
Moan 

£ 


0 38 

0 1444 

D 


0 87 

0 1360 

0 


0 35 

0 1225 

B 


0 34 

0 1166 

F 

8 65 

0 34 

0 1156 

G 

8 Vi 

0 34 

0 1156 

A 

8 H 

0 33 1 

0 1089 


Applying the same reasoning that was used on page 207, one 
deducts that all the treatments whose means be higher than 
9.35 — 1.74 X 0.38 = 9 35—0 66 — 8.69, will not be statistically dif¬ 
ferent from treatment E. One can say then, that treatment E does 
not differ statistically from treatments D and C. 

The standard deviation of the differences between the mean B 
and the means of the other treatments are found as follows: 

Between E and B: 

Da = V0.1444 + 0.1156 «=» VO-2600 = 0.51 

The amount to be exceeded by liie diff^ence is 1.74 X 0.51 = 0.89, 
As 9.35 — 8.56 — 0.79 it is evident thgii treatment B does not differ 
significantly from treatment B. 

In the same way the differences bet^^^Abi the mean of B and 
those of F, G and A are tested concluding that treatment E is supe¬ 
rior only to treatments O and A. 
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Method of Randomized Blocks 

To apply this method, as has been said before, the field must be 
divided into sections of various plots each, and the repetition of each 
treatment within any one of these sections or blocks must be placed 
by chance. 

The procedure to be followed in order to calculate the standard 
deviation due to error can then be modified by reducing the sum 
of squares due to error by that quantity which corresponds to the 
variation between blocks, and which therefore corresponds to differ¬ 
ences in fertility between the different sections or blocks into which 
the experimental field has been divided. The variation due to error 
remains in this way reduced if the variation between blocks is larger 
than the variation due to experimental error. 

To illustrate the method use is made of diagram No. 1, assuming 
that the blocks are constituted by all the plots in horizontal rows, 
that is, block No. 1 consists of the plots where the treatments are 
found in the order that follows: B, D, A, G, F, E, and C. 

The total sum of squares is the same as in the Unrestricted 
Method: 43 2794 To this quantity one has to subtract now the 
sums of squares due to the variation between the treatments and to 
variation between the blocks in ^Kier to obtain the sum of squares due 
to error. 

The sum of squares corresponding to the variation between the 
treatments is equal to that in the unrestricted method, 7.2546, and 
therefore the sum of squares due to the variation between blocks and 
that due to error is now 36 0248. 


To find the sum of squares due to the variation between blocks, 
one proceeds as was done to find the sum of squares due to the vari- 
tion between the treatments, thus: 


Block 

Sum of values 

Souares of the 8um8 of 
the values 

1 

89 97 

8596.4009 

mm 

2 

63 44 

4024 6386 


8 

68 88 

4080 6544 


4 

62 71 

8932 5441 


5 

60 72 

8686 9184 


0 . 

58 75 

8451 5626 


7 

55 75 

8108 0625 


Sum 

425 22 

> 25880 7764/7 




7.2489 


(425.22)* 

Correction — * -- =8690.0099 


49 
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Sam of squares due to blocks <=7.2439. 

The sum of squares due to error is reduced now to 36.0248 — 
7.2439 c=< 28.7809. This sum of squares, however, is subject to 36 
degreees of freedom, for the variation between the blocks is subject 
to 6 degrees of freedom, there being 7 blocks. 

The variance of a single value due to error is now 28.7809/36 
<=0.7995 and the difference between any two means must exceed 
now the quantity 1.74 X V2(0.7995)/7t=1.74 X Vl.5990/7 <= 1.74 
X V0.2284 = 1.74 X 0.48 e= 0.84. 

By this method, then, treatment E results superior to treatments 
A and G. 


Latin Square Method 

If the true distribution is now used, and the Analysis of the 
Variance Method is applied to it, one will obtain a more clear idea 
of the method in general. The latin square is the distribution fi>r 
which it might be said that the method was developed, although there 
are experiments where various blocks are used each of which is by 
itself a latin square, and if the experiment were repeated for a num¬ 
ber of years, that part of the sum of squares due to differences in 
climatic effects would have to be subtracted also. 

To complete the analj^is of variance according to the original 
distribution, one has only to subtract to the sum of squares assumed 
to correspond to error in the preceding method, the sum of squares 
corresponding to the variation between the columns, if the sum 
squares corresponding to the blocks is assumed to correspond now 
to the files. 

As previously, the sum Df squares due to the columns is found as 
follows: 


Oolumn 

Sum of values 

Squares of tbe sums of 
the values 

1 

2. 

Sum a 

—-4..... .. ... 

61 M 

62 77 
58 88 
61 88 
64.88 
58 58 
56 81 

^ 425 22 

8886 5686 

8940 0729 

8408 2244 

3829 1344 

4209 4144 

8481 6164 

8227 8761 

25882 4022 /7 

^ 8607 4860 
-869a 0099 

74761 


(135.22) < 

Correotlon - a» $000 OOM 


49 
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The Bum of squares due to error is reduced to 28.7809 — 7.4761 
= 21.3048, with 30 degrees of freedom. The variance due to «Tor 
is then 21.3048/30 «= 0.7102. The standard deviation of the differ* 
e nce bet ween any 2 means is now V2(0.7102)/7 1 = Vl*4204/7 = 
V0.2029 ■=: 0.45. The difference between the means must exceed now 
the quantity 1.74 X 0.45 = 0.78. 

Treatment E is thus proved superior to treatments B, F, G and 
A. 

The following table resumes the Analysis of the Variance in this 
Experiment: 


Vuriancff due to* 

Degrees of 
Fn^om 

Sum of 
squares 

Variance 

Columns. 

6 

7 4761 

1.3460 

Flies. . 

6 

7.3430 

1.3078 

Treatments. 

6 

7.3646 

1.3001 

Error. . . 

30 

31.8048 

a 7103 

Total. 

48 

48.2704 



With this ends the illustration of the methods which determine 
if the difference between the means of the 3 delds of 2 treatments 
is statistically significant or not, and we will now proceed to illus¬ 
trate the method which deternwes if the mean of the differmices 
between the correlated results of two populations is statistically 
significant or not. 

“SruDBajT’s” Method op PArast) Results 

Although this method is generally known as the “Student’s” 
Method, Goulden says with a good deal of justice in “Statistical 
Methods in Agronomic Research” that to call this method in sueh a 
way tends to obscure “Student’s” real contribution to statistical 
knowledge. 

The best explanation that can be given here of this method is 
to illustrate it by applying it to the experiment under study. The 
paired results have to be the corresponding observations of the two 
series to be compared. For example, as each value of any treat¬ 
ment is found on the same file and in the same column with other 
two values of any other treatment, it is evident that 14 pairings 
may be done with the values of any two treatments, just as it was 
done oa finding the coefficients of correlation in a previous method* 

Following may be found the illustration of the pertinent oom- 
parations to do Ihe interpretation of the results of the experiment 
by this method: 
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Between E and A: 


Values of E 

Values of A 

DlAereDees 

Squares of the 
aifferenoes 

9.50 

7.45 

2.06 

4.2025 

9.55 

8 91 

0 64 

0 4096 

10.00 

9.73 

0.27 

0.0729 

10.30 

7 58 

2 72 

7 3984 

8.98 

8 36 

0 62 

0.3844 

7.98 

7 63 

0 35 

0.1225 

9 18 

7.30 

1 83 

3.3489 

7 98 

7 30 

. 0 68 

0.4624 

10 30 

973 

0.57 

0 3249 

10 00 

7 45 

2.55 

6 5025 

9.55 

8 36 

1.19 

1 4161 

9.13 

8 91 

0.22 

0 0484 

9 50 

7 58 

1 92 

8.6864 

8 98 

7 63 

1 85 

1 8225 



Sum = 16 98 

30.2024 


-20 5458 


Correction = (16 06)Vl4 = 20 5458 0.6505 

Mean = lO 96/14 = 1 21 

Sum of squ ores/n = a 9 6566/14 = 0 6898. 

Z = 1.21/f^O 6898 = 1.21/0.83 = 1 45 


For n = 14, this value of ‘‘z” falls above 0.50 which is that cor¬ 
responding to a probability in favor of their being different equal 
to 21/22 and therefore, the two treatments are statistically different. 
(In the z table, n is equal to the number of pairs of values com¬ 
pared.) 

Since “t”c=z \/n — 1 where “n” is the total number of paired 
observations and therefore “n — 1” is the number of degrees of free¬ 
dom, it is obvious that the list of “t” may be used to determine the 
probabilities in connection with this method also. 

Using the table or list of “t” to do the interpretation of the 
results by the use of this method we have: 

Variance of a single 4ifference: 9.6566/13 e= 0.7428. 

Variance of the mean of the differences «= 0.7428/14 = 0.0531. 

Standard deviation of the mean of the differences = s= 

= 0.23. 

As there are 14 differences, there are 13 degrees of freedom. 
The quantity to be exceeded by the mean of the differooees is equal 
to 1.82 X 0.23 = 0.42. As the mean of the dilhreaoai la 1.21, it if 
therefore significant and the two tnetokssti fBflOr itatistically. 

In this same way we find the laduttl of for the differmicee 
between the treatmmits E oU the Ope eld4 and treatments D, B, 0, 
F, and G on the other, flltihinteg Ihe following values for “z”; 
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Between E and D : 0.33 
Between E and B : 077 
Between E and C : 0.55 
Between E and P : 0 67 
Between E and 6 • 0 91 

Ab the value of to be exceeded is equal to 0 50 it is evident 
that treatment E is superior to all the other treatments except treat¬ 
ment D. 


TABLE OF “f ' AND “t” 


“n ’ 

**z" 


1 


6 95 

2 

6 95 

3 09 

3 

1 2 18 

2 40 

4 

1 42 

2 22 

6 

1 11 

2 08 

6 

1 0 93 

2 01 

7 

0 S3 

1 96 

8 

0 74 

1 92 

9 

0 68 

1 89 

10 

0 63 

1 87 

11 

0 59 

1 8^ 

12 

0 56 

1 83 

13 

0 53 

1 82 

14 

0 50 

1 81 

15 

0 48 

1 80 

16 

0 40 

1 79 

17 

0 45 

1 79 

18 

0 43 

1 78 


0 42 

1 78 

20 

0 41 

1 77 

21 

0 40 

1 77 

22 

0 39 

1 76 

23 

0 38 

1 76 

24 

0 37 

1 76 

25 

0 30 

1 75 

26 

0 35 

1 75 

27 

0 34 

1 75 

28 

0 J4 

1 75 

29 

0 33 

1 74 

30 

0 32 

1 74 

Infinity 

0 30 

1 69 


The values of and ‘‘t’’ in the above table are those which 
correspond to a probability of 21/22 in favor of said difference being 
statistically significant The “n^' in the table of ‘‘z’^ means ‘‘the 
number of pairs of values compared’’ and the “n” in the table of 
“t” means “degrees of freedom” to which the difference is subject. 


NORMAL CURVE PROBABILITIES 


Per cent 

X 

Per cent 

X 

Per cent 

X 

- Per cent 

X 

K 

2 58 

152 

1 44 

50i 

0 0745 

90% 

0 25 

n 

233 

m 

1.26 

55% 

060 

59% 

0 19 

St 

2.17 

25% 

L15 

90% 

0 52 

m 

ai3 

n 

205 

99% 

1 04 

59% 

0 45 

954. 

0 06 


1 96 

25% 

093 

70t 

039 

961 

ao6 


L64 

40K 

a84 

79% 

032 

974 

ao< 







884 

ao6 







99^ 

aoi 


The pereeatage lepmeots the probability which the deyiatkui firom the mean of a value taken 
at random from the whme population haa of exceeding the atandard deviation of the p<q>ulatioo by 
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Debobiftion of Contents 

This paper comprises a brief and simple explanation of the funda¬ 
mental principles underlying the use of the statistical methods most 
commonly used in agricultural research. Among the methods com¬ 
pared are Bessel’s method, the deviation from the mean method* 
Fipher’s method for the Analysis of Variance (including the follow¬ 
ing phases: Unrestricted method, method of Randomized Blocks, 
method of Latin Square), and “Student’s” method for Paired Obser¬ 
vations. An example for the application of each method and new 
tables devised to test exclusively whether a difference is statistically 
significant or not are also presented. 


References: 

1 Fisher, £. A., Statistical Methods for Research Workers, 4th 
Ed. Edinburg, 1932. 

2 Forsyl^, C. H., An Introduction to the Mathematical Anal¬ 
ysis of Statistics, New York, 1924. 

3 Fry, Thornton 0., Probabilities .and its Engineering Uses, 
New York, 1928. 

4 Ooulden, C. H., Statistical Methods in Agronomic Research, 
Ottawa, 1929. 

5 ^yes, H. E.> Control of soil Heterogeneity and the Probable 
Error Concept in Plant Breeding, Minnesota Agric. Expt. Sta. Tech. 
Bull. 30, 1925. 

6 Haskell, E. J., Experimental Error. Trop. Agri. (Trinidad) 
6(1) : 5-11; (2) : 45-48; (4) : 97-99, 1929. 

7 Merriman, Mansfield, A Textbook on the Method of Least 
Squares, 8th Ed. New York, 1911. 

8 Riots, H. L., Statistical Methods. In Davenport, Principle of 
Breeding, New York, 1907.. 

9 “Student”, The Probable Error of a Mean, Biometrika, 
6(1) : 1-25, 1908. 

10 Turner, P. E., 1.—^Manorial Experiments with sug«E 

I Burying versus non-burying of sulphate of amnMSMa bi relation to 
its effect on the yield of first ratoon canes. Fonjtjih v<mg. Int. Soc. 
Sugar Cane Tech., 1932. Bull. 14, 5 p., 1932. 

11 -Cultivation experiments with sugar I. The 

effect of type of preparatory tillage on yidd of plant canes. Fourth 
Con. Int. Soc. Sugar Cane Tech. 19^ Bull. 15 7 p., 1982. 

12 -Manurial experiments with sugar cane. II. A 

comparison of the effect ol^^^n manure and single and double 
applications of sulphate of akimonia, nitrate of so^ and nitrolim 
on the y^ld of first ratoqn 'oanes. Fourth Cong. Iht. Soc. Sugar 
Cane Tech. 1982, Bnll^lfi^ 7 p., 1982. 



A REVISION OF THE WEST INDIAN BACES OF 

LOXIOILLA N0CTI8 (LINNAEUS) 

By Stuabt T. DAimmra, 

Oollege of Agriculture and Mechanic Arts, XJniyersity of Puerto Bico, 
Mayagdea, P. B. 


Some confusion has existed for many years concerning the various 
races of Bullfinches (LoxigiUa noctis) occurring in the West Indies. 
Therefore during recent collecting trips to the Lesser Antilles I have 
endeavoured to accumulate series from as many points as possible. 
In addition I have examined, measured, and made notes upon the 
entire series of these birds in the U. S. National Museum, the Field 
Museum of Natural History, the Museum of Comparative Zoology, the 
American Museum of Natural History, and the Academy of Natural 
Sciences of Philadelphia. Thanks to the courtesies of the authorities 
of these museums it has been possible to examine a total of 396 speci¬ 
mens, including examples from all the islands on which the species 
is known to exist, and the typeawf most of the forms which have 
been recognized. The measurements of all these specimens were 
personally taken, so all may be regarded as comparable. 

Lozigilla is a typically West Indian genus, being represented by 
two species and a number of races in the Bahamas and Greater 
Antilles, and in the Lesser Antilles by the extinct L, grandis of 
St. Kitts, and by the various races of L. noctis and the closely allied 
L, harbadensis. The only form of LoxigiUa known from outside the 
West Indies is LoxigUla noctis propinqua from Guiana, a form of 
which it has not been my privilege to examine specimens, and which 
is accordingly not included in this revision. 

Prom the West Indies I have recognized nine races of LoxigiUa 
noctis, in addition to the closely related species, LoxigiUa barhor 
densis. Of these pine races one, Loxjgilla noctis desiradenris, is 
described as new, another which has not generally been recognizedi 
Ir.n. dhazaliei, is considered as valid and the distribution of two 
others, Ir.n. ridgwwyi and L,n. coryi, has been found to vary con- 
sidbi^bly from that which has been generally assigned to them. 

‘ All measurements in this paper are expressed in millimeters. 
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LoxigUla noctis coryi (Ridgway) 

Pyrrhulagra coryi Ridgway, Auk, 15, Oct. 1898, p. 323 (St. Eusta- 
tius, type in U.S. National Museum, No. 80965). 

Suhspedfio characters: Adult male, —^Entire plumage black, except a small 
superciliary stripe, chin, throat and under tail-coverts, which are chestnut-rufous, 
and the under wing-coverts, which are largely white; the bill, legs and feet are 
black, the soles of the feet being tinged with light grayish; iris dark brown. 
Adult female. —Upper surface dull grayish olive brown, the wings and tail 
fuscous, the primaries being slightly edged with grayish olive, and the greater 
wing-coverts broadly edged with cinnamon rufous; underparts deep olive gray, 
frequently more or less suffused with brownish; under tail-coverts light cin¬ 
namon; bill with the upper mandible dusky, the lower dark horn color; legi 
and feet slate gray, claws dusky, soles of feet tinged with yellow, iris dark 
brown. Immature male. —Similar in color to the adult female, but larger. 

Measurements: AdtUt male.—5 specimens from Anguilla, wing 64.9-66.8 

(65.82) ; tail 48.9-50.1 (49.80); culmen from base 14.7-15.8 (15.24); tarsus 
18.9-19.5 (19.28). 1 specimen from St. Martin, wing 65.6; tail 54.5; culmen 
from base 15.0; tarsus 13.0. 1 specimen from Saba, wing 66.0; tail 48.0; 
tarsus 19.6; culmen from base 14.9. 8 specimens from St. Eustatius, wing 
63.5-67.6 (65.35); tail 50.0-56.5 (53.10); culmen from base 15.3-17.0 (15.87); 
tarsus 38.8-19.8 (19.36). 24 specimens from St. Kitts, wing 65.0-69.4 (66.70); 
tail 48.8-54.3 (51.19); culmen from base 14.4-16.9 (15.76); tarsus 17.0-21.6 

(19.54) . 3 specimens from Nevis, wing 68.0-70.6 (69.20); tail 51.3-56.6 

(54.67); culmen from base, 15.2-16.2 (35.80); tarsus 17.4-21.5 (18.83). Fe- 
male. 2 specimens from Anguilla, wing 62.0-64.1 (63.05); tail 47.5-47.6 

(47.55) ; culmen from base 14.0-14.5 (14.25); tarsus 18.0-18.5 (18.25). 1 

specimen from Saba, wing 63.7; tail 47.6; tarsus 19.6; culmen from base 
14.8. 5 specimens from St. Eustatius, wing 62.0-65.8 (63.72); tail 46.3-49.0 

(47.82) ; culmen from base 14.6-15.4 (14.92); tarsus 18.7-19.7 (19.30). 6 

specimens from St. Kitts, wing 63.9-65.5 (64.43); tail 48.4-62.3 (49.38); 
culmen from base 15.0-16.0 (15.57); tarsus 18.9-20.0 (19.25). Immature male. 
2 specimens from Anguilla, wing 63.5-64.2 (63.85); tail 46.2-49.2 (47.70); 
culmen from base 14.7-15.2 (14.95); tarsus 18.8-19.0 (18.90). 5 specimens 
from St. Eustatius, wing (average of 4) 64.0-67.3 (66.32); tail 47.3-49.8 
(48.42); culmen from base 35.4-16.2 (15.82); tarsus 19.1-20.6 (19.94). 6 

specimens from St. Kitts, wing 63.9-65.5 (64.43); tail 48.4-52.3 (49.38); cuP 

men from base 15.0-16.0 (15.57); tarsus 18.9-20.0 (19.25). Immature Female. 
1 specimen from St. Kitts, wing 63.8; tail 43.8; culmen from base 15.2; 
tarsus 18.0. 

Range: Anguilla, St. Martin, Saba, St. Eustatius, St. Kitts, 
Nevis. 

Specimens examiniD: Anguilla 9; St. Martin 1; Saba 2; St. 
Eustatius 18; St. Kitts 45; Nevis 3. 

Remarks: Two adult males from Anguilla may be matched 
perfectly in color by St. Kitts birds. The other three are much 
lighter, but do not appear to be fully adult. I have a specim^ 
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from St. Kitts in similar light plumage with a few dark feathers 
beginning to appear, indicating that the males when assuming the 
adult plumage attain red feathers on the throat before losing the 
body feathers of the immature plumage. Fully adult males from 
all these islands are much darker in color than those from Barbuda 
and Antigua. The single specimen from St. Martin agrees well in 
color with the series from St. Eustatius, and there is no doubt that 
the birds from these northern islands should be regarded as coryi 
instead of as ridgimyi, under which name they have hitherto been 
listed. 

Birds from Nevis agree well with those from St. Kitts in color, 
but they average considerably larger and may represent a new sub¬ 
species, but unless further material corroborates this difference it 
seems best to regard the Nevis birds as coryi. 

Apparently this bird sometimes breeds before attaining fully 
adult plumage, as a male just beginning to show red on the throat 
collected at Friar’s Bay, St. Kitts on June 25, 1935 had its testes 
so enlarged as to indicate breeding. 

Loxigilla noctis chazaliei Oustalet 

Loxigilla Chazaliei Oustalet, Bulletin de la Soci^te Zoologique de^ 
France, 20, 1895, p. 184. (Barbuda, collected by Count Dalmas, t 3 rpfr 
probably in the Paris Museum.) 

Subspecific characters: Similar in coloration to L, n, coryi, but the adult 
males are much lighter in color and smaller in size. They resemble L, 
rtdgwayi most closely, but are smaller and lighter than that form. The undei 
tail-coverts are cheatnut-rufous. The immature males are of a lighter, more 
yellowish brown color above than those of any other form. 

Measurements: AMt male. 5 specimens from Barbuda, wing 64.0-66.3 
(64.84); tail (average of 4) 60.00-50.7 (50.30); culmen from base 14.5-15.5 
(16.16); tarsus 17.3-21.0 (18.68). Female. 3 specimens from Barbuda, wing 
61.8-68.9 (66.32); tail 45.0-53.6 (49.63); culmen from base 14.5-16.6 (15.68) j 
tarsus 17.9-20.0 (18.96). Immature male. 3 specimens from Barbuda, wing 
58.7-62.5 (60.73); tail 49.4-50.0 (49.67); culmen from base 15.0-15.7 (15.88); 
tarsus 16.5-19.4 (18.10). 

Range: Bestricted to the Island of, Barbuda. 

Specimens examined: Barbuda, 11. 

Remarks: This is the lighest colored and the smallest of all the 
West Indian races of L. noctis. L.n. ridgimyi of Antigua is the fom 
which most closely approaches it, but that is slightly larger and 
noticeably darker. The difference in color is even more noticeable 
in the field than in the museum, but even there the darkest Barbnda. 
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bird was found to be lighter than the lightest Antigua bird, clearly 
demonstrating this to be a distinct and valid race. 

Loxigilla 7ioctis ridgway (Cory), Cat. W. Ind. Birds, 1892, p. 15, 
112, 150, part. (Antigua, type in Field Museum, No. 9059, collected 
May 2, 1890 by C. S. Winch). 

Suhapeoifie charaetera: Similar to L, n. ooryi, but decidedly lighter, the 
adtilt male being grayish black instead of pure black; the females and im¬ 
mature males are also paler. More similar to L» n. chctaaliei, but larger and 
somewhat darker. 

Meaaurevnenta: Ad/uXt male, 14 specimens from Antigua, wing 61.6-67.8 
(65.69); tail 48.5-53.2 (51.56); culmen from base 14.8:16.1 (15.31); tarsus 
17.3-20.0 (18.27). Femala, 2 specimens from Antigua, wing 59.6-66.3 (62.95); 
tail 50.5-51.4 (50.95); culmen from base 15.0-15.3 (15.15); tarsus 17.5-19.2 
'(18.35). Immature male. 2 specimens from Antigua, wing 63.5-63.7 (63.60); 
tail 51.0-51.6 (51.30); culmen from base 15.2-16.1 (16.65); tarsus 18.3- 

18.6 (18.40). 

Mange: Restricted to the Island of Antigua. 

Specimens exarmne^: Antigua, 18. 

Remarks: Decidedly the lightest of all the West Indian races of 
L, noctis except L, n chazahei, than which it is somewhat darker 
and slightly larger. 

Lorigtlla noctis dominicana (Ridgway) 

Pyrrhvlagra dominioana, Ridgway, Auk, 16, Oct. 1898, p. 323 (Dominica, 
type in U. 8. National Museum, No. 77829, collected by P. A. Ober at Mt. 
Lake, 2,500 feet altitude). 

Subspecifio charaetera: Similar to L, n. ooryi, but much larger, and averag¬ 
ing darker, the adult males being consistently of a deep black color, with 
Hie under tail-coverts rufous or largely rufous. The females are also darker 
and more tinged with rufous above. 

Measurements: Adailt male, 18 specimens from Guadeloupe and Grande 
Terre, wing 67.2-74.3 (71.01); tail 49.0-57.2 (52.94); culmen from base 15.0- 

16.7 (16.61); tarsus 19.0-20.9 (20.16). 2 specimens from Marie Galante, wing 

71.9-72.3 (72.10); tail 65.0-56.7 ’(55.85); culmen from base 14.8-15.3 (15.05); 
tarsus 17.6-20.0 (18.80). 12 specimens from Dominica, wing 71.4-75.3 (73.64); 
t(iil 62.7-60.0 (54.85) ; culmen from base 15.0-17.1 (15.77); tarsus 18.0-20.9 
(20.03). Female, 1 specimen from Montserrat, wing 66.0; tail 47.3; culmen 
from base 15.7; tarsus 20.5. 24 specimens from Guadeloupe and Grande Terre, 
wing (average of 23) 64.0-70.1 (66.61); tail 46.3-62.3 (49.43) ; culmen from 
Imum (average of 20) 14.5-16.3 (15.26); tarsus (average of 22) 17.6-20.7 
(19.26). 1 specimen from Marie Galante, wing 65.3; tail 48.4; culmen from 
base 16.0; tarsus 19.4. 10 specimens from Dominica, wing (average of 8) 

64.8-70.3 (67.74); tail (average of 9), 45.3-51.0 (48.33); culmen from base 
(average of 9) 14.4-20.6 (16.28); tarsus 18.7-21.0 (19.98). Immature male. 
3 specimens irom Guadeloupe and Grande Terre, wing 66.7-67.9 (67.28); tail 
47,2-49.0 (48.23); oulmen from base 14.8-15.8 (16.20); tarsus 18.9-19.1 
(19.00). 2 specimens. from Dominica, wing 68.9-69.0 (68.96); tail 46.0-48.7 
(47.85); eidmen from base 16.7-16.8 ‘ (16.26) j tarsus 19.9-20.8 (20.85). 
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Range: Guadeloupe and Grande Terre, Marie Galante, Dominica 
and probably Montserrat. 

Specimens examined: Guadeloupe and Grande Terre 45; Marie 
Galante 3; Dominica 24; Montserrat 1. 

Remarks: This is a very large and dark form, the largest of 
all the races of L. noctis. Specimens from Dominica average some¬ 
what larger than those from the other islands particularly in the 
wing measurements, but these differences seem too slight to warrant 
subspecific recognition. No constant differences in color can be 
noted. As I have seen but one specimen (a female) from Mont¬ 
serrat, I am including that island doubtfully in the range of this 
race, although the specimen in question agrees fairly well with 
examples from Guadeloupe, and is probably referable to this form. 

Loxigilla noctis desiradensis subsp. nov. 

Type: Coll. Field Museum No. 23676, adult male, Desirade, 
March 7, 1886, collected by W. B. Richardson. 

Suhspedfio eharacftera: Similar to X. n. dcminicana in color, but with 
shorter wing and tarsus. 

Meaawrements: Adult male, 4 spocimens from Desirade, wing 67.3-69.6 
(68.85); tail 48.1--59.4 (54.60); culmen from base 15.5-15.9 (15.62); tarsus 
17.4-20.0 (18.15). The type measures wing 68 0; tail 59 4; culmen from base 
15.5; tarsus 17.4. Adult female, 2 specimens from Desirade, wing 62.0-65.5 
(63.75); tail 47.0-49.2 (48.10); culmen from base 14.8-15.7 (15.25); tarsus 
17.9-18.4 (18.15). 

Range: Island of Desirade, near Guadeloupe. 

Specimens examined: Desirade 6. 

Remarks: This form is most closely related to L.n. Dominicana, 
but the wing and tarsus average decidedly shorter. In dominicana 
these average 72.06 and 20.02 respectively for adult males and 66.82 
and 19.36 for females. Thus the wing of desiradensis averages 3.71 
millimeters shorter in males and 3.07 millimeters shorter in females, 
while the tarsus averages 1.87 millimeters shorter in males and 1.21 
in females. 

Loxigilla noctis noctis (Linnaeus) 

[Fringilla] noctis Linnaeus, Syst. Nat., ed. 12, 1, 1766, p. 320 
(‘‘Jamaica’^ ‘‘Mexico'^ Martinique). 

Suhapeoiflo eharaoters: Similar in coloration to L, n, domMoana, but the 
adult males with the under tail>eoTerts chiefly black, somethnes with a little 
admixture of rufous or diestnut, and averaging very idightly smaller, while 
the females are lighter and less tinged with rufous above. * 
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Mecksv/rei/nents: Adult male, 20 specimens from Martinique, wing 67.0- 
73.0 (71.33); tail 49.7-54.1 (52 84); culmen from ba«e 14.6-16.0 (15.33); 
tarsus 18.1-21.0 (19.65). Female* 5 specimens from Martinique, wing 65.6- 
68.8 (67.00); tail (average of 4) 48.6-52.0 (50.40); culmen from base 14.5- 
16.5 (15.40); tarsus (average of 2) 17.3-19.1 (18.20). Immature male, 1 
specimen from Martinique, wing 67.9; tail 51.3; culmen from base 16.6; tar¬ 
sus 19.3. 

Range: Tsland of Martinique. 

Specimens exammed: Martinique 26. 

Remarks: The adult males are quite similar to L,n, dominicanOf 
differing chiefly in the small amount of rufous in the under tail- 
coverts. The females are lighter and less tinged with rufous above 
than those of dominicana, but darker and less olive than those of 
L.n* sclateri, being intermediate between the two, but very distinct 
from either. 


Loxigilla nocUs sclateri Allen 

Loxigdla nod is sclateri. Allen, Bull. Nutt. Orn. Club, v, July 
1880, p. 166 (St. Lucia, type in Museum of Comp. Zool., collected 
by John Semper, no date on label). 

Sulspeciflc characters: Adult males are similar in coloration to those of 
L, n, noctis; females and immature males are much lighter in color, being light 
olive above, and also lighter below; both sexes are smaller. 

Measurements: Adult male. 45 specimens from St. Lucia, wing 65.8-71.6 
(68.85) ; tail 46.3-55.0 (50.56) ; culmen from base 13.7-15.9 (14.74) ; tarsus 
(average of 4), 18.0-19.9 (18.92). Female. 15 specimens from St. Lucia, 
wing (average of 14) 62.8-67.9 (64.84); tail (average of 14) 44.5-52.6 
(47 36); culmen from base 14.0-15.0 (14.52); tarsus 17.0-20.7 (18.75). Im¬ 
mature male. 2 specimens from St. Lucia, wing 64.5-64.6 (64.55) ; tail 44.0- 
46.0 (45.00); tarsus 18 7-19 6 (19.15); culmen from base 14.5-15.0 (14.75). 

Range: Island of St. Lucia, 

Specimens examined; St. Lucia 78 (including 16 unsexed birds 
measurements of which are not included). 

Ifemarks; This form differs from L n. noctis chiefly in its smaller 
size and the liffhter coloration of the females and immature males, 
which are lighter than those of any olher race with the exception 
of L.n. rtdgwayi and L.n. chazaliei. 

LoxigUla noctis eristalis (Ridgway) 

Pyrrlmlagra crissalis Ridgwat, Auk, XV, Oct. 1888, p. 323 
Cumberland Valley, St. Vin<Mnt, type in U. S. National Museum, No. 
74083, coUected Oct. 22, 18T7 by P.A. Ober). 
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Suhspeovfic character's: Similar to L. v, dominicensis, but slijjhtly gmaller, 
and the adult males are even deeper black; the chosnut-rufous area on the 
throat is more extensive, extending to the anterior portion of the chest; under 
tail-coverts rufous; females and immature males similar to tho*-e of L. n, 
noetiSf but somewhat lighter, especially below. 

Measurements: Adult male, IG specimens from St. Vincent, wing 67.9- 
72 5 (70.05); tail (average of 15) 48.7:54.0 (50.57); culmen from base 
14.4-16.5 (15.64); tarsus 17.8-20.5 (18.94). Female. 7 specimens from St. 
Vincent, wing (average of 5) 67.0-69.0 (67.98); tail (average of 5) 46.6- 
61.5 (49.00); culmen from base 14 4-15.6 (15.13); tarsus 18.0-20.4 (18.77). 
Immature male. 6 specimens from St. Vincent, wing 65.6-69.0 (67.11); tail 
46.0-48.7 (47.40); culmen from base 15.6-16 1 (15.91); tarsus 18.3-19.9 
(19 31). 

Rantje: Island of St. Vincent. 

Specimens examined: St. Vincent 29. 

Re marls: This form, although very distinct, is most closely 
allied to Ij,n. grenadensis of Grenada, and may be distinguished by 
the characters mentioned under that species. 

Loxigilla noctis grenadensis (Cory) 

PyrrhtiJagra noctis grenadensis (\mY Cat. W Ind. Birds, 1892, 
p. 16, 112, 150, part (Grenada, type in Field Museum, No. 9041, 
without data, collected by J. G. Wells). 

Subspecific characters: Similar to L. n, crissalts, but smaller; the adult 
males with the throat patch much more restricted and of a darker rufous 
color (with less of an orange tinge); under tail-coverts rufous, sometimes 
with admixture of black; the females are less olivaceous (more washed with 
brownish) above. The adult male has the iris dark brown; upper mandible 
dusky, the lower dark horn color; legs and feet slate gray, claws dusky, solos, 
tinged with yellow. 

Measurements: Adult male. 38 specimens from Grenada, wing (average 
of 37) 65.3-70.1 (67.91); tail 45.5-53.0 (49.00); culmen from base (average 
of 36) 14.5:16.0 (15.23); tarsus (average of 37) 18.0-20.6 (19.25). Female. 
12 specimens from Grenada, wing 62.5-66.8 (64.25); tail (average of 11) 
44.0-49.3 (46.72); culmen from base 13.6-15.4 (14.39); tarsus 17.5-20.6 
(18.62). 

Range: Island of Grenada. 

Specimens examined: Grenada 53 (including 3 unsexed speci¬ 
mens not measured). 

Remarks:- This race resembles L.n, sclateri of St. Lucia in size 
and color more closely than L.n. crissalis of St. Vincent, with which 
form it has been proposed to unite it. The characteristics separating 
the latter two forms have been given under the subspecific characters. 
It may be noted that the type of grenadensis is an exceptionally dark 
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bird, darker than any other specimens examined from Grenada. It 
may not be out of place to mention here that, although this bird 
was formerly one of the most abundant birds in Grenada, it has 
now become decidedly scarce. 

Loxigilla barbadensis Cory 

LoxigiUa barbadensvt Cory, Auk, 3, July 1886, p. 382 (Barbados, 
type in Field Museum, No. 9047, collected February 4, 1886 by W. 
B. Bichardson). 

Speoifio characters: Similar in all stages to the female and immature 
stages of the lighter colored forms of noctis, being intermediate in color 
between L, n. sclateri and, L, n. ridgwayi, but lacking the buffj or rustj tinge 
on the sides of the head and other parts^ which is present in all forms of 
L, noctis. 

Measurements: Adult male. 13 specimens from Barbados, wing (average 
of 11) 67.7-71.0 (69.29); tail (average of 11) 48.0-51.4 (49.93); culmen 
from base 14.9-16.5 (15.81); tarsus 18.1-21.5 (19.65). Female, 10 speci¬ 
mens from Barbados, wing (average of 8) 65.8-73.3 (69.74); tail (average 
of 8) 47.5-53.2 (50.15); culmen from base (average of 9) 14 9-15.8 (15.39); 
tarsus 18.3-20.5 (19.30). Immature male, 1 specimen from Barbados, wing 
64.0; tail 45.0; culmen from base 14.4; tarsus 17.3. 

Range: Island of Barbados, 

Specimens examined: Barbados 24. 

Remarks: This species is very closely allied to L. noctis and was 
in all probability derived from it. It differs from all forms of 
L. noctis in that the adult male never assumes the characteristic black 
and rufos plumage of that species, remaining in a plumage indis¬ 
tinguishable from that of the female. It greatly resembles the female 
and imniature male of the lighter races of L. noctis. 



STATUS OF THE PINK BOLLWOBM IN PUEBTO BIOO 
DURINO 1036^ 


By L. C. Fife, 

U, 8. Department of Agriculture, Bureau of Entomology and Plant Qnaiantiiie* 

Introduction 

The production of Sea Island cotton lin Puerto Bico, once an 
important industry, has been largely discontinued in recent years, 
partly because of the damage caused by the pink bollworm (Pac- 
tinophora gossypiella Saund.). In the year 1931 cotton plantings of 
the Sea Island variety covered an area of about 20,000 acres, Puerto 
Rico at that time being the world’s largest producer. During the 
next three years no cotton was grown in Puerto Rico except 100 acres 
planted on the southern coast in September 1934 for seed. In 1935 
approximately 2,000 acres and in 1936 about 3,000 acres were planted 
on the Island, the major part of these plantings occurring along the 
northern coast between Aguadilla and Arecibo. 

In 1934 the Agricultural Division of the Puerto Rico Emergency 
Relief Administration started a project to assist in the rehabilita- 
tion of cotton-growing on the island. In view of the fact that the 
pink bollworm was one of the most important factors limiting the 
production of Sea Island cotton in Puerto Rico, this organization 
undertook a project to eradicate this pest. Wild cotton that grew 
abundantly in waste places end was the most important reservoir 
for the carry-over of the worms was almost eradicated by this 
organization in 1934-35, During that period 7,896,986 wild cotton 
plants were reported as having been destroyed. 

Distribution 

During 1935-36 the pink bollworm occurred throughout the com¬ 
mercial cotton-growing region along the northern coast, i.c., from 
Aguadilla to Arecibo. On the southern coast cultivated cotton was 
found infested only at Boquer6n (La Costa) and at Sabana Grande, 
on the extreme southwestern part of the Island. Although small 
plantings of cotton were made also at Ponce, Juana Diaz, ViUalba, 

^In cooperfttion with the Puerto Rico Zzperiment Station of the United States De¬ 
partment of Afrlcultnre. 
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Lajas, and Penuelas they were not infested. A rather heavy infesta¬ 
tion was found on wild cotton along the coast at Fajardo, Yabucoa, 
and Naguabo, on the extreme eastern part of the Island, and at 
Arroyo on the southeastern coast. Wild cotton was found infested 
also at Lajas and at Mayagiie/. It appears that the pest’s presence 
on the east and southeast coasts represents a separate infestation, 
probably from moths carried by air currents from adjacent islands 
on the east. The pink bollworm was not found on cotton in the 
interior of the Island. However, no commercial cotton plantings 
occur in the interior and very few wild cotton plants can be found 
in that part. 

Infestation 

Since the pink bollworm infestation in 1935 was rather low and 
occurred late in the season, the damage to cultivated cotton by this 
pest was negligible. At the time of the highest infestation of that 
year (December), the boll infestation per field averaged 30.2 per¬ 
cent and ranged from 3 to 95 percent. The principal reasons for 
this low infestation were as follows: (1) No cultivated cotton had 
been grown commercially in Puerto Rico during the previous 3 
years; (2) wild cotton had been almost eradicated from the island 
in 1934—35; (3) no other favorable or preferred host plants occur 
in sufficient numbers to maintain a high population density of the 
pink bollworm in the absence of commercial cotton plantings over 
a period of 3 years. 

In 1936 the pink bollworm infestation was unusually high 
throughout the commercial cotton-growing regions of the northern 
coast, except at Arecibo. As early as April of that year the boll 
infestation per field averaged 21.6 percent and ranged from no infes¬ 
tation at Arecibo to 63 percent at Isabela. A few fields in the latter 
locality, including an area of about 30 acres, were completely 
destroyed by June and the plants in several other fields were so 
badly damaged that they were pulled up before many bolls had 
opened. In August 27 fields were examined between Aguadilla and 
Arecibo. At that time the boll infestation per field averaged 24.3 
percent and ranged from no infestation in two fields at Camuy to 
100 percent in three fields at Isabela. Although no infestation 
counts were made in October, it was obvious that all fields were 
heavily infested at that time. Not less than 50 percent of the crop 
was destroyed in the district of Isabela and at least 30 percent over 
the entire cotton-growing area. The following were the principal 
reasons for this high infestation: (1) A very short dead season, if 



STATUS OF THE PINK BOLL WORM IN PUKRl’O RICO 


235 


any, was provided between the 1935 and 1936 crops, this permit¬ 
ting the pink bollworm to build up a dense population late in the 
season, thereby increasing the total number of long-cycle larvae to 
infest the 1936 crop; (2) fields were not thoroughly and immedi¬ 
ately cleaned up after the harvest; (3) a high proportion (at least 
65 percent) of the larvae in open cotton bolls were of the long-cycle 
type and the duration of this inactive stage for a maximum period 
of 172 days resulted in a very high carry-over; (4) although the 
seed capsules of Maga {Montezuma speciosissima) and Clamor 
(Thespesia populnea) were not heavily infested, these plants were 
factors in maintaining this pest during the dead season; (5) a con¬ 
siderable quantity of infested planting seed was used. 

In 1935-36 the pink bollworm infestation on the southern coast 
was rather low. On cultivated cotton, infestation was found only 
at Boqueron and Sabana Grande. On eight fields examined in May, 
the boll infestation per field averaged 12.9 percent, and ranged from 
no infestation to 37 percent. In one field examined at Boquerdn 
on June 4, however, the boll infestation was found to be 86 percent. 

The geographic position of Puerto Rico is such that climatic 
conditions favor the development of the pink bollworm throughout 
the year. The long growing period is favorable to the increase of 
this species and is the most important factor affecting the abundance 
of this pest on cultivated cotton from year to year. 




THE INTBODnCTlON OF PARASITES OF THE SUOABOANE 

BOBEB nrro Puerto rioo 


8. M. LosAjmN, 

Bnrean of Entomology and Plant Quarantine, United States 
Department of Agriculture 

In July 1935, when the Bureau of Entomology and Plant Quar¬ 
antine began by use of special funds, the study of certain insect 
pests of Puerto Rico the, writer was assigned to the Division of 
Foreign Parasite Introduction and delegated to exploratory work 
in the British West Indies and in South America. His primary 
objective was to secure the natural enemies of the sugarcane borer 
{Diatraea saccharalis Fab.) for the control of this pest in Puerto 
Rico. Incidental thereto, shipments of certain species were also 
made to the United States. The work was begun in Trinidad, 
B. W. L, on August 12, 1935, and terminated in Peru on May 22, 
1936. 

Investigation in TaiNiDAiD 

In addition to Diatraea saccharalis, there are two other species 
in the same genus that are important pests of sugarcane in Trini¬ 
dad. As a matter of fact both of them, D, impersonatella Walk, and 
D. canella Hamps., have been much more serious there for several 
years than saccharalis. In all the writer^s collections of borers for 
the rearing of parasites the numbers of impersonatella and canella 
far exceded those of saccharalis. 

The actual collecting and rearing of borers was begun on August 
26 and continued to the middle of October 1935. The collection of 
borers was confined to dead hearts of sugarcane. During these 7 
weeks 17,630 dead-heart shoots of sugar cane were collected, and 
they produced, upon dissection, 639 pupae and 4,653 larvae of the 
three species. No parasites emerged from the pupae, but three 
species of larval parasites were reared. The commonest of them 
was the fly Theresia claripalpis Van der Wulp, parasitizing 9.2 per¬ 
cent of the borers; the fly Stomatodexia diadema Wied. was respon¬ 
sible for killing 1.1 percent, and the braconid Apanteles diatraeae 
Hues., about 0.05 percent. This braconid is said to be more com¬ 
mon on Diatraea spp. attacking rice in Trinidad, killing 100 times 
as many as it attacks in cane. Stomatodexia is believed to be a 

987 
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seasonal parasite, being more common in the summer than in the 
fall. The writer^s work was apparently begun just too late to reveal 
the true eifectivenoss of this dexiid. 

No parasiu»s were forwarded from the roarings in Trinidad. 
While the work there Avas in progress three trips were made to other 
countries to arrange for the conduct of projects, and, what is more 
important, ahhough nearly 500 pui)aria and cocoons of the three 
species of parasites were obtained, at no time was the emergence of 
adults sufficiently large to justify air-express shipments. 

Tn connection with the rearing of the dipterous parasites it might 
be mentioned that neither Theresia nor Stomatodexia adults would 
mate when i)laeed in cages covered with white, coarse mosquito net¬ 
ting, but when the cages were painted green mating was induced. 
The cages were cylindrical, 14 inches in diameter and about 22 
inches in height. As a precaution against molestation by ants, they 
were suspended from the ceiling of the laboratory, and were doubly 
protected from them by the use of sticky tree-banding material. 

Investigations in British Guiana 

The work in British Guiana had two distinct phases, the breed¬ 
ing of the Amazon fly (Metagonistylum minense Towns.) and the 
rearing of the parasites of the sugarcane borer indigenous to British 
Guiana. 

In 1932, while in search of beneficial insects for the control of 
the large moth borer Castnia licoides Boisd. in the jungles of the 
Amazon basin in Brazil, J. G. Myers, of the Imperial Bureau of 
Entomology, discovered a new parasite attacking the larvae of 
Diairaca saccharalis infesting the two grasses Paspalum repens and 
Echinochloa polysiachya about 500 miles from the Atlantic Ocean. 
His attempt to bring this unknown parasite with him into British 
Guiana that year failed on account of transportation difficulties. 
This obstacle was overcome the following year when the British 
Guiana Sqgar Producers’ Association, anxious to cooperate with the 
British Guiana Department of Agriculture, volunteered to purchase 
a launch and hire an experienced navigator to operate it. Thus, in 
the summer of 1933, Dr. Myers succeeded in bringing 200 adults 
of Metagonistylum into the entomological laboratory at Georgetown, 
Demarara. It cost the combined treasuries of these two organiza¬ 
tions approximately $35,000 to get those 200 individuals of the Ama¬ 
zon fly. Yet it was an investment of inestimable value! During the 
short time since its introduction and colonization in the cane fields 
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of the country it has saved tlie sugar growers many times that 
amount. The justifioetion of their faith in this parasite is amply 
demonstrated to one who visits the sugarcane fields on the planta¬ 
tions where liberations were made. It may be seen in abundant 
numbers everywhere. In 1031 it was Jiitrodueed into the Island of 
St. Lucia, where its establishment, dispersion, and control of the 
borer, as observed by the w^riter, may be said to be phenomenal. As 
soon as arrangements had been completed for securing material for 
importation into Puerto Kico and the United States, all efforts were 
concentrated on breeding and sending as many adults as possible to 
assure adequate numbers for establishment. 

Particular acknowledgment is due to the lion. J. Sidney Dash, 
Director of the Department of Agriculture of British Guiana, and 
to the British Guiana Sugar Producers’ Association, for permission 
to collect material in colonized areas and for aid given during the 
course of the rearing work. 

The breeding of the Amazon fly involved the careful mating 
of the female, the dissection of her ovaries at the end of the gesta¬ 
tion period of 7 days to secure first-stage maggots, the inoculation 
of the Diairaea borers with these maggots, the care of the inoculated 
borers during the period of development of th^ fly maggot, and the 
removal and care of the resulting puparia and of the adults emerg¬ 
ing from them. 

The airplane schedule in effect during the period of the opera¬ 
tions ill British Guiana called for only weekly service to Puerto 
Rico. Beginning October 20, ten shipments were made at weekly 
intervals, representing a total of 6,575 adults of Mefagonisfylum, 
of which 88 6 percent reached their destination alive. In some of 
these consignments two other species of saccharalis parasites were 
included in small numbers. Out of 8 adults of Sfomatode.iia cliadema 
and 62 adults of Bassus sfigmatems (Cress.), all except 1 Bassus 
were alive upon reaching Puerto Rico. 

Literature records at least 12 species of parasites of Diatraea 
saccharalis larvae and pupae indigenous to British Guiana. Bulk 
rearings of sugarcane borers were undertaken in the expectation that 
at least some of these species would be found in sufficiently large 
numbers to permit an attempt at their establishment in Puerto Rico. 
Arrangements were made with four sugar plantations, located in dif¬ 
ferent parts of the country, for the collection of saccharalis larvae 
and pupae, which were to be forwarded daily to the laboratory at 
Georgetown. The entire month of December 1935 was devoted to 
this work. More than 13,000 borers (of all stages) and pupae of 
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the sugarcane borer were reared in the laboratory; yet only two 
species of parasites were recovered. These were Bassm stigmaierw 
and the recently introduced Amazon fly, both parasites of the larvae. 
It was indeed surprising that not a single individual of the many 
other species recorded from this country was obtained from such a 
large and representative mass of material. 

Investigations in Peru 

Ill developing the project it was considered wise to introduce 
parasites from regions of diverse climatic conditions. The Amazon 
fly obtained in British Guiana has a decided preference for swampy 
or semiswampy conditions. This may be accounted for by the fact 
that its original home is along the banks of the Amazon River and 
it attacks its host inhabiting the grasses in the swamps bordering 
the river. One reason for the selection of Peru for the conduct of 
our search for the beneficial insects of the sugarcane borer was its 
climate, which was in marked contrast to that in British Guiana. 
Much of the sugarcane in Peru is grown in certain of the numerous 
yalleys along its extensive west coast. Although very near the 
equator, the climate is subtropical, owing to the cooling effects of 
the Humboldt current from the Antarctic Ocean. For practically 
its entire length of 1,300 miles this coastal belt is almost rainless 
and is virtually destitute of vegetation except where irrigation 
makes cultivation possible. Most of these valleys are intensely cul¬ 
tivated and rendered fruitful by extensive systems of irrigation. 

Three species of Diatraea are recorded from Peru, but only 
saccharalis is of economic importance. Two of the four parasites of 
saccharalis indigenous here, the dexiid fly Theresia claripalpis and 
the wasp Ipobracon rimae Wole., were found in extraordinary 
abundance during the period of operation in Peru, April 7 to May 
21, 1936. Both species were found in all the cane and numerous 
corn fields in the region about Trujillo. More than 12,000 puparia 
of the dexiid fly were accumulated in 3 weeks, and more than 
13,000 adults of the wasp were collected in 29 days. 

All the field-collected wasps and the adults emerging from the 
collection of puparia were cared for in a large storage cage of 
cheese-cloth, having a wooden frame 6% by 6% by 3 feet, until 
ready to be shipped. The upper frame and the uprights of the cage, 
towards the bourse of light, were literally covered witii cubes of white 
sugar as food, €tnd water was furnished by wetting the cheese-cloth 
on the sides of the c|ige and every 2 hours throughout the day. The 
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humid atmosphere produced in the cage by this wetting made the 
sugar more easily available to the adults. 

The adult wasps and flies were shipped to their destinations in 
distinct types of cages. Metal cylindrical containers were used for 
Theresia, and wooden cages of the type used in the United States 
for shipping the parasites of the oriental fruit moth were utilized 
for Ipohracon. On the morning of the days of departure of the air¬ 
planes the parasites were prepared for shipment. Each insect was 
examined before being placed in the container, a practice which the 
writer has strictly followed in all shipments from foreign countries, 
and is specially necessary in the case of fleld-collected material. 
Since Peru had more frequent airplane service than British Guiana, 
it was possible to forward two consignments each week. A total of 
13,533 adults of Ipohracon rimac were shipped from Peru, of which 
10,705 went to Puerto Rico and the remainder, 2,828 adults, to the 
United States. The mortality en route to Florida was 21 percent, 
while to Puerto Rico, a trip requiring 2 days longer, it was 24.1 per¬ 
cent. In each case the mortality among the females was greater than 
among the males. Bighty-one percent of the adult wasps forwarded 
from Peru were females and only 19 percent males. Three hundred 
and fourteen adults of Theresia claripalpis were sent to Florida with 
a loss of 20.4 percent, while the mortality en route for the 1,713 flies 
shipped to Puerto Rico was 66.5 percent. For the four that 
reached Puerto Rico according to schedule the mortality was only 
32.4 percent, but three of the consignments were misrouted or 
otherwise delayed, with consequent heavier mortalities. 

Summary 

Search for the parasites of the sugarcane borer {Diatraea sac- 
charalis Fab.) was conducted in five countries in the American 
Tropics, in three of which actual field and laboratory work was per¬ 
formed. Three dipterous and two hymenopterous parasites were 
found and shipped to Puerto Rico and Florida, the former receiving 
19,063 adults and the latter 3,142. The shipments to Puerto Rico 
comprised 8,296 flies and 10,767 wasps, while the shipments to 
Florida totaled 314 flies and 2,828 wftsps. 




THE IMPORTATION OF OOOOINELLID ENEMIES OF 
DIASPINE SCALES INTO PUERTO RICO 


S. M. 3>ohanun, 

Bureau of Entomology and Plant Quarantine, United States 
Department of Agriculture. 

One of the projects assigned to the writer in his recent investiga¬ 
tions of beneficial insects in the American Tropics was the introduc¬ 
tion of the predators of the coconut scale {Aspidiot'iJis destructor 
Sign.) into Puerto Rico. This had been considered desirable in view 
of the presence of that pest in destructive numbers in Puerto Rico 
and the phenomenal success attained in its control in the Fiji Islands 
shortly after the introduction of coceinellids from Trinidad, B. W. 
I., in 1928. While tins work was under way it was found possible 
to secure sutficient numbers of the ditferent predators to provide 
shipments to Florida for use against the same pest and to California 
for testing upon the California red scale {Chrysomphalus aurantn 
Mask.). 

The coconut palm is found throughout the Island of Puerto Rico, 
but extensive groves occur only along the scacoast, especially on the 
eastern and northeastern shores. Not only is Aspidiotus present 
wherever the coconut palm grows, but it attacks a dozen er more 
additional host plants. In Florida A, destructor is recorded from 
the southerly end of the peninsula and according to Merrill and 
Chaffin (1) it infests banana, mango, coconut, date, and Chinese fan. 

CocCINELLlP PrEIDATORS IN TrINIDAD 

In Trinidad the coconut as an agricultural product is surpassed 
in importance only by cacao and sugarcane. In the southwestern 
corner and along practically the entire eastern shore of the island 
coconuts are grown almost to the exclusion-of other crops. Numerous 
large plantations are scattered along the northern shore and in the 
northwestern corner of the island, as well as to the leeward of the 
northern range of mountains. Smaller, groups of the palm may be 
found in other parts of the island. Nowhere are these trees free 
from the coconut scale. In the spring of 1936, however, although 
the infestation was general in distribution, the intensity was variable. 

At least five species of coccinellid beetles have been recorded as 
predators on Aspidiotus destructor in Trinidad, Taylor (2) list? 
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them as Cryptognatha nodiceps Marsh., C. simUlma Sic., Aeya 
trinitatis Marsh., Scymims aencipennis Sic., and PentUia insidiosa 
Muls. The present writer’s investigations revealed three others, two 
being species of Hyperaspis and the third still undetermined. The 
species known in Trinidad as PentUia insidiosa has been determined 
by coleopterists of the Bureau of Entomology and Plant Quarantine 
to be PentUia castanea Muls., and by those of the California Citrus 
Experiment Station as Azya trinitatis Marsh. To avoid confusion 
the species will be referred to in this article as PentUia castanea. 

Two of the eight species represented in the writer’s field col¬ 
lections overwhelmingly outnumbered all the others, nearly 90 per¬ 
cent of the insects shipped being Cryptognatha nodiceps and Pen- 
tilia castanea in about equal abundance. The former was common 
throughout the island and appeared in varying numbers in all the 
daily collections. In one region, however, it was exceeded in the 
numbers collected by P. casimea. In the groves along the eastern 
shore between Manzanilla and Biche and for 2 or 3 miles south of 
Biche, PentUia was found in extraordinary abundance late in Feb¬ 
ruary and early in March, being fully three times as numerous as 
nodiceps. The other species encountered appeared to play an insig¬ 
nificant role in the control of Aspidiotus^ and were never found in 
large numbers, at least not during the period of the writer’s activi¬ 
ties from January to March 1936. Yet, however small the repre¬ 
sentation of these minor species in the collections, they were always 
included in the shipments in the hope that under the conditions 
of their new envoronment they might become important factors in 
the control of this or some related pest. The two dominant species 
appeared to be much more scarce in the inland coconut groves than 
in those along the shore, despite the absence of any appreciable dif¬ 
ference in the intensity of Aspidioins infestation. Was this due to 
soil conditions, to their isolation from the large groves, or to other 
undetermined factors? It would have been interesting to study the 
reasons for this condition, but time did not permit. 

Collection and Shipment 

In the field the beetles were collected in 4-inch glass vials. The 
daily collections were placed in cylindrical glass jars, 8 inches in 
diameter and 12 inches high. Some of these jars contained coco¬ 
nuts, one to each jar, and others coconut fronds, heavily infested 
with Aspidiotus. This food was changed as necessary. Moisture was 
furnished daily by wetting the cheesecloth coverings of the jars. 
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When sufficient numbers had accumulated to warrant an air-express 
shipment, the beetles were packed and shipped. 

In Trinidad, as in many other tropical countries visited, Cau¬ 
casian peoples sleep in beds sheltered by mosquito netting. Such 
protective covering is sometimes cylindrical and narrow at the top 
but wide enough at the bottom to cover the bed on all its sides, and 
sometimes rectangular, conforming to the size and shape of the bed. 
Such protection in vogue at the Imperial College of Tropical Agri¬ 
culture, where the writer made his headquarters, was of the latter 
type, and in his work in Trinidad it served a double purpose. At 
night it eliminated annoyance by mosquitoes and numerous other 
similar pests, and the days that the beetles were to be prepared 
for shipment it provided a convenient cage for the separation of 
the species. The jars containing the adults were placed under this 
netting and the beetles allowed to escape a few at a time. As they 
alighted on the sides of the netting towards the source of light from 
the windows, they were gathered in 4-inch vials, five adults to a 
vial. When 10 to 15 vials contained their quota of beetles, they 
were taken to the window, examined, and classified, the numbers of 
each species being recorded, and were then placed in the shipping 
containers. The operation was repeated Until all the beetles were 
examined. 

The shipping containers were of the usual mailing-tube type used 
by Bureau workers in the United States. Additional roosting sur¬ 
face was provided in each by the insertion of a tightly fitting tri¬ 
angular piece of chicken wire (^-inch mesh) cut to size. Within 
its meshes were securely held two pieces of dental wick saturated, 
but not dripping, with a very dilute solution of sugar and water, to 
furnish water, humidity, and food. No host scales or any other food 
was furnished. The tubes were then wrapped in corrugated paper, 
and within its folds a slip of paper was placed bearing the num¬ 
bers and species of the beetles therein, the dates and places of collec¬ 
tion, the date of shipment, etc. In addition to the name and address 
of the consignee the following labels also were pasted on the out¬ 
side of the package: ‘‘Permit of Entry of Beneficial Insects into the 
United States,’' “Rush,” “Fragile,” and “Handle with Care—^Live 
Insects.” Air express was used in all shipments. 

Species Shipped and Their Numbers 

Six consignments were forwarded from Trinidad, two of which 
went to Puerto Rico for liberation and breeding, two to Florida for 
direct liberation, and two to California for breeding in the laboratory 
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and subsequent release in the spring. Both consignments to Puerto 
Rico were reported to have arrived in excellent condition. The first 
of the two lots sent to Florida also reached its destination in excel¬ 
lent condition and with only 2 percent mortality. The second ship¬ 
ment, however, was not released for several days after arrival 
owing to inclement weather, with a consequent heavy mortality of 
78 percent. The first lot of beetles sent to California was a total 
loss, having frozen to death en route owing to misrouting some¬ 
where in the United States. The second shipment had suffered a 
mortality of 52 percent upon reaching Riverside, Calif. 

The numbers of the various species sent to the several destina¬ 
tion, with the dates on which the shipments left Trinidad, are given 
in Table 1. Among the 11 individuals of unknown species included 
in the second consignment to California two species of Hyperaspis 
were repuesented, according to determinations by P. H. Timberlake, 

TaulfI —SPECIES AND NUMBERS OF OOCriNFLLlD BEETLE‘S SHIPPED FROM 
TRINIDAD TO PUERTO RICO AND THE UNITED STATES 


Number of beetles shipped to— 


Species 

Puerto Rico 

Florida 

California 

Total 

r-* 

19 

3 

27 

"S 

e 

•g 

10 

s 

10 

Total 

o 

pEl 

16 

5 Mar. 

2 

o 

H 

Cryptognatha nodiceps 

147 

126 

273 

156 

149 

305 ^ 

174 

Ill 

285 

863 

Cryptognatha simillima 

30 

17 

47 

i3 

2 

0 

V 4 

14 

18 

70 

Pentilia castanea . 

138 

30 

68 

25 

595 

620 

46 

Itl 

187 

875 

Arya tnnltatis 

4 

n 7 

11 

0 

k 0 

0 

0 

1 

1 

12 

Scymnus aoneipennis 

3 

14 

17 

- 6 

16 

22 

0 

66 

66 

106 

Unknown . 

' 6 

► 9 

15 

t> 9 

0 

k 9 

18 

11 

29 

63 

Total shipped 

228 

203 

431 

199 

762 

961 

242 

844 

58b 

1 978 

Received alive . .. 

203 

197 

400 

194 

204 

398 

0 

163 

163 

961 

Percent alive 

89 0 

97 0 

92 8 

97 5 

26 8 

41 4 

0 

47.4 

27 8 

48 6 


Present Status of the Imported Predators 

In a recent communication Harry S. Smith, of the Citrus Experi¬ 
ment Station, Riverside, Calif., stated: 

‘^Cryptognatha no(Uceps and Azya trinitatis reproduced on red 
scale (Chrys(mphalus auraniii) infesting squash, but not in abun¬ 
dance. We jiid not succeed in propagating the other species. On 
June 17, 1936, 110 Cryptognatha and two Azya were colonized at 
Santa Barbara on red scale. In May a breeding stock of both 
species was supplied to the Orange County Insectary. A consider¬ 
able increase in the stock was obtained there, and several hundred 
adults were liberated in scale-infested groves. However, we have not 
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yet observed propagation in the field. The species are still being 
propagated by the Orange County Insectary but it appears that our 
red scale is not a particulajdy favorable host for these beetles. 

The Azya mentioned in Professor Smith’s letter is the PcntUia 
castanea of the specialists of the Bureau of Entomology and Plant 
Quarantine. 

To date we have no further information concerning developments 
in Florida. 

No entomological explorer in foreign countries could wish for 
greater gratification than that exi^erienced by the writer upon his 
return to Puerto Rico at the termination of investigations in Peru. 
On June 30, in company with K. A. Bartlett, of the Bureau of Ento¬ 
mology and Plant Quarantine, who received the shipments and made 
the original liberations of the predators, the writer collected the 
progeny of the two dominant species (Crypiognaiha nodiceps and 
PcntUia castanea) which he had sent from Trinidad only five months 
earlier, for the purpose of further colonizations. Not only were 
these two species already well established in their new home, but 
they had multiplied so rapidly that it was possible to collect 332 
adults in less than two hours. The feeling of satisfaction was 
heightened when, on July IG, the morning of his departure for Wash¬ 
ington, the writer, again with Dr Bartlett, found these two species 
3 miles from the center of the^rigmal colony. . The dispersion was 
in an easterly direction, towards the largest of the coconut groves 
on the island. Unfortunately, time was not available to continue 
the survey to determine the exact limits of dispersion. 

Specimens collected in Puerto Rico and submitted to the experts 
of the Bureau for identification indicate the establishment of at least 
two other species of coccinellids sent from Trinidad in addition to 
those named. 

One of the advantages of biological control work in tropical coun¬ 
tries is that results become quickly known. In temperate regions 
the establishment of beneficial insects may remain in doubt for 
several years, sometimes a decade or more. On the other hand, in 
the Tropics, where shorter life cycles and continuous breeding are 
the rule, the success or failure of attempts at biological control by 
introduced species may be determined in a comparativiy short time. 
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A BIBLIOGRAPHY OP MYCOLOGY AND PHYTOPATHOLOGY 
OF CENTRAL AND SOUTH AMERICA, MEXICO 
AND THE WEST INDIES 

By Jos£ I. Otero, Libianan and Melville T. Ooo-k, Plant Patholof/isf 

We present this compilation in the liope that it may be useful 
to students and research workers not only in these countries but 
also in other countries. 

This bibliography was started independently by the co-authors, 
one forced by the everyday needs of references to the trojiical Amer¬ 
ican literature in connection with liis work in plant pathology; 
the other in his Inbliographical \\ork in the library. Since both 
were interested in the same work it was decided to make it a joined 
juiblication which would be of service to the greatest number of 
workers. 

Aecordingly a project was drawn by the senior author and the 
work started for a strictly mycologieal publication. However, the 
publications on mycology are so intimately related with plant path¬ 
ology that it was very soon decided to include both subjects There¬ 
fore, this work may be said to have started wiien the junior author 
eam(‘ to Puerto Pico in 192*1 Init was definitely organized in its 
present form in 1930. 

It was originally intended by the senior author to append this 
bibliography to a Host Plant Index to tlie Fungi of the West Indies, 
Mexico and Central and South Aineriea now un progress but this 
plan was abandoned and it is presented to the workers in mycology 
and i)lant pathology in its present form. 

The work on the Host I’lant 1 udex' demonstrated the great dif¬ 
ficulty in collecting data in mycology from the literature covered by 
this publication. The literal nre from these parts of the world is 
not restricted to these countries but many papers have been pub¬ 
lished in Europe and North America, and in several languages. 
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The compilers intend to foUow as closely as possible the follow¬ 
ing features in this bibliography, with the idea of making it most 
helpful to students and workers; 

(a) It is arranged alphabetically by authors and cronologically 
under the name of each author, taking always the senior author as 
guide in cases of more than one. 

(h) When it has been possible we have used the author’s full 
name which enabled us to verify the correctness of many of the 
citations and avoid confusion and errors in authorship. 

(c) Most titles appear first in the original language with trans¬ 
lations into English in parenthesis. In some cases it has not been 
possible to obtain the original paper and in those cases the trans¬ 
lated titles appear in parenthesis. Some titles appear only in the 
original language. 

(d) When an article appears in more than one publication all 
except the first paper appear in parenthesis. 

(e) We have not been able to see all the original papers; there¬ 
fore there are many which we have been unable to annotate. 

(/) Many taxonomic, most of the raycological papers and many 
of the popular papers which do not include any record of a disease 
or a fungus have not been annotated. 

In some cases, the titles of the papers do not indicate the char¬ 
acter or the value of the contents. These papers have been inserted 
with the proper explanatory data. 

The authors fully appreciate that some of the literature has not 
been found and that there may be some errors in this publication. 
Therefore, we will be pleased to have the workers send us correc¬ 
tions and additions for use in a supplement. 
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A. K. B. Mycological Notes. Trop. Agrio. (Trinidad) 6(11): 317. 
1929. 

Befers to a paper by 8. F. AAhy cm ^'Liine and sugar-cane dis¬ 
eases in the West Indies” in BulL of ICisc. Inf. Boyal Bot. Garden. 
Kew, No. 7. 1929. 

Befers to BphaeroatiVbe repent, Fneariwm sp., Phomope%8 sp., and 
Botrffodiplodia ihedhromae all of ivldeli. are saprophytic and sometimes 
weak parasites on the lime. Also to Oloeoepomm UmetUcolwn which 
is serious in Dominica and 8t, Liieia. Also to the gumming disease 
(Bacterium vcuoulanm) on cane. 

Abbot, E[me8t] V[ictor] & Townsendi 0[harles] H[eiir3r] T[yler] 

El Mosaico de la cana de azucar y su transmision. (Sugar 
Cane Mosaic and its transmission. Est. Exp. Agric. Soc. 
Nac. Agric. Lima (Peru) Circ. 5, 10 p., 1928. 

Popular discussion of the subject. 


Plagas fungosas de los ve^tales. (Fungous diseases of vege¬ 
tables). Est. Exp. Agric. Soc. Nac. Agric. Lima (Perd) 
Informe 4, 11 p. 1928. 


La ‘"Rona” y la ‘'mancha’^ o ^‘hielo’' de la papa. (Scab 
and rot or blight of potato.) Estac. Exper. Agric. Soc. 
Nac. Agrar., Lima, Peru, Cir. 7, 11 p. 1928. 

Befers to Spongoapora auhterranea and Phytophihora infeatana. 


Una nueva enfermedad deja papa (A new. disease of potato.) 
Vida Agric. (Peru) 6(66) :181, 1929. 

This disease is attributed to Aeeidium eantenaia. 


Stem rust of wheat in Peru. Phytopathology 19(11): 1041- 
1043, 1929. 

A discussion of Puooinia gr€mini8 tritioi with reference to varieties 
of wheat and methods of distribution. 


La ‘‘Marchitez’’ del algodon (Wilting of the cotton plant.) 
Vida Agric. (Peru) 7(77): 274-281, 1930. 

Attention is called to the annual losses due to this disease. 


Informe del Jefe de la Seccidn de fitopatologia. Mem. Estac. 

Exp. Agric. Soc. Nacion. Agrar. (Peru) 2; 85-101, 1930. 

A report of field studies of varioua diseases. The following fungi 
are mentioned,—Pucoiaia tritieinia, Eryaiphe graminig of wheat, HeU 
minthoaporwm aatvmm, JET. terea,*UaiiUigo nuda and Ehynchoaporvum 
aecalia. Recommendations for potato blight control are given. 


Diseases of economic plants in Perfi. Phytopathology 19(7): 
645-656, 1929. 

Reference to mosaic of sugar cane and other plant diseases. 
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-, ft Wolcott, 0[eorge] N[orton] 

Mosaic of Sugar Cane in Perd. Science 69(1788): 381, 1929. 

Account of the occurrence of mosaic disease of eugar cane in Per6 
and of the abundance of Aphis maidis Fitch., its insects vector. 


A new host for sugar cane mosaic. Phytopathology 20(1); 
109, 1930. 

Eefers to our '^cana india^’ known as ‘'cafia brava'^ (Gyneriwm 
saggiiaium). Growing in or neai cane fields becomes infested with 
mosaic. 


Further notes on plant diseases in Peni. Phytopathology 21(11) 
1061-1071, 1931. 


Enfeniiedades de las planlas eultivadas en el Peru. (Dis¬ 
eases of cultivated plants in Peru). Lima Estac. 

Agrie. La Molina (^ire 18 76 p , 1931 (Bol. Agric. & GanadL 
(Peru) No. 1, 76 p, 1932.) 

A pow(]ery mildew on eolton from Pern. {Erysiphe malachrae). 
Myeologia 24(1): 4-6, 1932 

Acosta, D. R. 

rnvestigaeiones fitopatoldgieas (Phytopathological investiga 
lions) Min. Indus Dire Agron (Uruguay) Publ. Mens. 
4:1-18, 1931 

A list is given of the diseases of the principal crops and oilier 
economics and ornamental plants observed in Uruguay. 

.4gostini, .4 

Coeoniit diseases and beetles. Proe Agrie. Soc Trinidad and 
Tobago 13(11). 561-566, 1913. 

A popular paper in which bud rot and root disease are mentioiiad. 

Alamo Ibaira, Roberto. 

El mosaieo. matizado o rayas amarillas de la caha de azncar. 
(Mosaie. mottling or yellow stripe disease of sugar cane.) 
Venzuela Min. de Fomento, Panfleto, 55 p., 1927. 

Popular discussion of mosaie of sugar cane under Venezuelan eondi- 
tions. 

Alazraqui, J. 

Gomosis bacilar y “(Jourt iioue’\ en los vihedos de Mendoza. 
(Bacterial gummosis and “court noue^’ on the vines of Men- 
do55a.; Mins. Agric. 1910. 
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Alfaro, Julio 

A new method of fighting the Propagation of Mosaic disease 
in sugar cane Planter & Sugar Manuf 75(20) 388-389, 
1925 (Sugar 28(1) 45, 1925 Trop Agr (Ceylon) 66(2): 
lTl-114 1925 El Miindo A/ueaiero 13(5) 150,1925 Proc. 
Agnc Soe Trinidad & Tobago 26(2 ) 437-439 1925 ) 
Recommends the use of resistant varieties 


Statement of Mosaic contiol Proc Pouf Int Soc Sugar Cane 
Tech (Havana) 2 919% 1927 

Altson, R[alph] 4[bbe7] 

Plant disease investigations But Cuiana Dejit Sci & Agric. 
Ann Rpt 1924 15-53, 1924 

Brief notes on coffee ivilt 

Report on a suspecti d outhieak ot infectious mosaic disease 
among (dtain cams in the colony Jouin Rd Agr British 
Ciuiaua 18(.p 216-255, 1921 (Int Sugar Journ 27(318): 
29 5, 1925 

(u\(s It (Old of losses due to inosiu whidi is tin most seiious prob 
Uiii in IniiivK i (onsidiis tlu ( ist of Biitish Gui ina which was 
suppose <1 to Ik a ( ise of niosiu but pio\ed to bo non infectious 
(^hlorosis 

Re])ort on a visit to Jamam^ Costa Kica and Trinidad, Journ 
Boaid of Ague Iliitish Guiana, 18(1) 2-19, 1925 

Bntisli Guiana, Ih ports ol the Department of Science and 
Agricultiiie for the 3ear ending 31st December 1925, 1926 

Ihi*! itpoit (out 11 us bncf kIohjho to loot diseases, iind disease 
(Mclanconnim sa((hari), iid spot {Ceicospoia laqinaf'), Thulai topsvs 
paradora and SUmonitM herbatioa of sugar cane Also rico blast, 
witches^ biooiii (Ma)asrmus panuio^s) tind pol lot {Fhqtophthoia 
Jahfti) ot (a(.io, wilt of <o(oiiut ind Papulo^pota disease of coffee 


Appendix Ill, Report of the Assistant Botanist and Mycolo¬ 
gist Kept Dept of Sei and Agnc Brit Chiiana for year 
1924, p 15-54, 1926 

Gives a list of important diseases 

The occurrence of Sclctotium disease of coffee in th^ Northwest 
District Brnish Guiana Combii;ied Court 32 1-5, 1926 
The author states that there is sufficient evidence to bebeve that 
the fungus Sclerotvum coffcicolum has been m the colony for about 
10 or 12 years previous to its first report of damages in British 
Guiana. He describes the damages caused by this parasitic fungus 
but has not been able to find an adequate treatment He recom¬ 
mends spraying with Bordeaux mixture 
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Plant disease. British Guiana Dept. Sei. Agr. Bpt p. 48-46, 
1926. 

The most outstanding item in this report is the finding of the 
fungus Sderotium cofeioolum in the eoffee groyes of the Uortheastem 
eoffee districts . It is suspecting that it has been in the colony for 
ten years before being reported. 

Plant disease investigations in British Guiana. Brt. Guiana 
Dept. Sci. & Agric. Ann. Rpt. p. 39-43, 1926. 

This report contains among other items, notes on coffee wilt caused 
by the fungus Papulospora (f) sp. 

Memorandum on Panama disease. Journ. Board of Agric. British 
Guiana 20(2): 88-90, 1927. 

A report on Fusantm cubense^ Also mentions Bactenum solana- 
ceanm, Ustilaginoidella oedipigera, and Gloeosporiufn rnmartm on 
banana. 

Alvarado, J. Antonio 

La gotera en los cafetales (The “Gotera’^ of the coffee groves). 
Rev. Cafetera de Colombia 6(51-53): 1726-1729, 1933. 

A general account of the disease commonly called gotera It 
is caused by the fungus Stilhella flavida. The author describes the 
disease, its nature, damages caused, to coffee and general treatment, 
especially in the nurseries. 

Amaral, A[velardo], Afranio Pompeu 

0 mosaic. Bol. Agri. (Sao Paulo) Brazil, 27:47-156, 1926. 

Auchinleok, 0. G. 

Root disease of cacao in Grenada. Proc. Agri. & Com. Soc. 
Grenada Appendix II, p., 159-160, 1910. 

Anonymous 

Notes. Ann. Soc. Entomo. de Prance. Bui. 11 p. 11, 1842. 
(Rev. ZooL, p. 126-127, 1842.) 

Notes on the work of Gueren-Meneville & Perrottet. 

Omitted diagnosis. Grevilles 19:71-75, 1891. 

Taxonomic, includes, UeloUmn Venezueliamm (Klot) Phil., Phialea 
furfv/npes (Berk. & Curt.) Phil., Bulgaria miorospora Berk, from Vene¬ 
zuela. 

Cane diseases in Pernambuco. The sugar cane, Manchester 26: 
377-379, 1894. 

Editorial. The Sugar Cane, Manchester 26: 505,1894. 

A sarcastic statement eouceruing the work of scientists. No value* 



BIBUCGRAPHY—HTOOLOOY AOT PHYTOPATHCWJOOY 


255 


(Plant disease observed in 1894 and 1895.) Belat. Inst. Agron. 
Sao Patdo, (7-8); 319-326, 1896. 

Among the diseases and pests of the coffee tree mentioned in this 
r^ort, are a disease of the coffee leaf {Aliemaria sp.) and a mil¬ 
dew. Other plant disease data is given. 

La fugosidad y el pulg6n de los cafetales en la Bepublica de 
Mdjico. Mdjico, Ministerio de Pomento Colonizacidn e In- 
dustria 11 p., 1897. 

Danger of introducing a Central American coffee in Hawaii. 
U.S.D.A, Div. Veg. Phy. & Path. Circ. 16, 1898. 

Cacao diseases in Trinidad. Kew. Misc. Bull. 145-146:1-6, 
1899. 

The cacao pod disease. Trinidad Bull. Roy. Bot. Card. 3(2) : 
183-185, 1899. 

The cacao disease in Trinidad. Trinidad Bull. Roy. Bot. Card, 
21:221, 1899. 

The cacao disease. Trijy/lad Bot. Dept. Bull. Misc. Inform. 
27:328, 1901. 

The witch broom’’ disease on cacao in Surinam West Indian 
Bull. 3:289-291, 1901. 

This refers to a paper by Went in Fijd-schrift voor Plantenziekten 
for 1900 and shorter papers in Zeitschrift fiir Pflanzen Krankheiten 
for 1901 and Journal Agriculture Tropicale for 1901. These stud¬ 
ies were made in Surinam. 

Canker in cacao. Journ. Jamaica Agric. Soc. 7(11) : 450-451, 
1903. 


Cacao canker and its eradication. Trop. Agric. (Ceylon) 23 
(1) :31, 1903. 

The witches’ broom disease of cacao. Agric. News, (Barbados) 
2(26): 117, 1903. 

A bacterial rot of onion. West Indian Bull. 5(2) : 134-139, 1904. 
A disetuMdon of this disease which occurred in Barbados. Name 
of organism not given. 
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Bud-rot disease of cocoa-nut palm. West Indian Bull. 6(3): 
307-328, 1905. 

A general discussion. 


Witch broom disease of cacao. Agric. News (Barbados) 4(78): 
105, 1905. 


Pod diseases of cacao. Agric. News (Barbados) 4(83): 189, 1905. 


Cacao disease in Surinam. Trop. Life 1(1) : 12, 1905. 


Cacao diseases. Bull. Dept. Agric. Jamaica. 3(12): 270, 1905. 


Field treatment of cane tops for planting purposes. West In¬ 
dian Bull. 6(1) : 48-52, 1905. 

This note refers to an article in West Indian Bulletin 5: 96-103. 
It gives the results of treatment. 


Cacao disease II. Bull Jamaica Dept. Agric. 4(1) : 11-13, 1906. 


A new disease of cacao. Agric. News (Barbados) 6(128): 93, 
1907. 


Diseases of coconut palms. Agric. News 6(6): 1907. 

A biief discussion of root disease. {BoUyodiplodia sp.), leaf dis¬ 
ease (Pestalosfzxa sp.) and bud rot 


Boot disease of sugar cane Soc. paper 302, Proc. Agric. Soc. 
8:101-104, 1908. 

Popular discussion of Marasmtus sacchari. 

Sugar-cane diseases in Antigua, Agric. News. 7(158): 155, 1908. 
Extract from Report by Stockdale on Maraamius sacchari. 

The principal fungus diseases of cacao. Agric. News. 7(163): 
237, 1908. 

^ Popular note on pink disease (Cortimum Ulaco-fuaeum), root dis¬ 
ease, brown pod (Diplod/ia ctwaoicola) and black pod (Phyiophthora 
omnivor a). 


Fungus diseases of cacao. Agric. News 7(166): 273-274, 1908. 

Popular note referring to Stockdale’ report in West Indian Bull. 
9(9): which was also published in booklet as No. 54 in Pamphlet 
series of the Bepartmeuii^ 
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The coconut bud-rot m Cuba Science n s 28(706: 57-58, 1908. 
A statement in regard to an appropriation for the study of this 
disease. 


Disease of f?round nuts in Dominica Aj^fric News, (Barbados) 
8 315, 1909 

A severe disease which is possibly duo to a fungus —Sepiogloevm 
arachidts. 


Bel worms or nematodes Agric News (Barbados) 8 138, 1909. 
Refers to Eeteiodera radicola in Antigua, St Lucia, St Vincent 
and Barbados 

A coffee disease in Dominica Agric Ne^\s (J^arbados) 8(193) : 
‘J92, 1909 

Brief notes on the fungus SHlbella fiaixda attacking coffee berry. 
Pi event!ve ineaniies aie i cc omniended 


Diseases ol gioujid nuts Agric News (Barbados) 3 347, 1909. 

A species ot Urojtuf(C6 was reported from St Vincent in 1908 A 
fungus which mav be the same was reported from Montserrat m 1907 
as Vudo sp 

A coffee discdsc in ilie new-n\orJd Agric News (Barbados) 8. 
395, 1909 

Tins note (jutdes Itoni No 8 of the < urreni volume of Kev\ Bulletin 
in AN Inch Massec describes a fungus as Sphaerosiilhc flavxda 

The disease and the fungus are figured on page 411 

Cacao (iisc^ti.es in Siiijndiii Agric News (Baibados) 9 46, 1930 

This note lelers to Bulletins 20 and 21 of the lle])aitniont of Agri 
culture of Suiinam 

The canker or red disease is described Mr A E Van Hall finds 
that the disease taused by a new species of Spxoana (S colorans) 
iiiil tint the Neciria (piobably A stnaiospoia) fiequently found 
on diseased treis is u sipiopliyte 

This disease in the West Indies is believed to be due to Nectna 
ilieohi OTfna( and Cdlometria flavida 

Die back and brown rot appears to be due to Diplodta oaoaoicola. 
It AN as originall} beliOAed that the Surinam disease was duo to 
Chadodiplodui but they aie the same Lasxodiplodui sp is also the 
same 


Trinidad Fungri Hoc paper 408 Proc. Agric Soc Trinidad & 
Tobago 10: 87-90, 1910 

This paper gives the following list of fungi- Uartiella ng coecuiea 
Maeeee. On cocoa pods in Trinidad. Jphwbolus (alathus Maseee 
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on dead wood in Trinidad Sd&roderris gigaspora Moasee on ocale 
insects (MpUlaapis oitrieola) on orange leaves. Sendersania nUanh 
sporii Massee on fallen orange leaves in Trinidad. Oloeo$pormfn citri 
Masses on fallen orange leaves in Trinidad. 

All the above q>ecies are described in this paper and in Kew Bill- 
letin No. 1, 1910. Xylaria patiersanH Massee, was found in St. Vin¬ 
cent and is described in this same number of Sew Bulletin. 


Cacao Canker. Agric. News (Barbados) 9(214): 222-223, 1910. 

Some diseases of rubber trees. Agric.. News (Barbados) 9(219): 
302-303, (220): 318, (221): 334-335, 1910. 


Two interesting fungi in St. Lucia, Agric. News (Barbados) 
9:286, 1910. 

- Additional note on pink disease. Agric. News (Barbados) 9, 
382-383, 1910. 

This note refers to the above. It reports Cortioum lUaeino-futown 
on pigeon pea. 


Miscellaneous fungi recently examined. Agric. News (Barba¬ 
dos) 9:398-399, 1910. 

These fungi appear to have been found in Bt. Vincent. They are 
UstUago sorgii on Guinea corn (Andropogon sorghum, var. vulgare,) 
Ceroospora heiioola on beets and Uredo vitis Thiimen on grape leaves. 


The root disease of sugar cane in Barbados. West Indian Bul¬ 
letin 10(4) : 347-349, 1910. 

A discussion of Marasmvus saoohari. 


The fungus causing pine-apple disease. Agric. News (Barbados) 
10:126, 1911. 

This is a history Thidlaviopsia paradoxa. 


Diseases of Pine-apple. Agric. News (Barbados) 10:142, 158, 
1911, 

Also a discussion of Thielaviopsis paradoxes 


Arrow root disease. Agric. News (Barbados) 10; 174-175, 1911. 
Befers to a fungous disease but does not give the name of the 
fungus. 


The die-back fungus of Para rubber and of Cacao. Agric. News 
(Barbados) 10:286, 1911. 

JThis note refers to studies on die back by 0. Bancroft of 
Federated Malay Statee. He says that the fungus Xosiodiplodto 
iheohromae should be known as Thyridwria tarda. 













BmUOQBAPHY—MYOOIiOaY AND PHYTOPATHOLOGY 


259 


Cacao-spraying experiment in Grenada. Agric. News (Barba¬ 
dos) 10:308, 1911. 

Oives methods and results. 

Observations on root disease in the West Indies. Part I. Agrio. 
News (Barbados) 10:366, 1911. Part II. Agric. News (Bar¬ 
bados) 10:382, 1911. 

Geaersl. 

Eel-worms or nematodes. Heterodera radicicola (Greef) Mull. 
Agric. News (Barbados) 11:138, 154, 1912. 

A report on fungus diseases during the years 1910 and 1911. 
Agric. News (Barbados) 11:30-31, 1912. 

Befers to Melanoonium aaochari on cane in 8t Vincent; CoUeto- 
triohijm goasypU on cotton in St. Vincent; Phytophthora faberi on 
cacao in St. Lucia; Bosellima sp. and SphaerosUlbe sp. on limes in 
Dominica; Pomes Vuoidus on cacao in Montserrat and Antigua; Cer- 
oospora personata on ground nuts in Nevis; Vredo araohidis on 
groundnut in Dominica, Montserrat and St. Kitts. 

Plant diseases and pests, etc. West Indian Bulletin 12(2): 175- 
185, 1912. 

This paper contains some records of entomogenous fungi, of red 
rot (CoUetotrwhum falcatum) in Antigua and of bacterial boll rot 
of cotton in St Vincent. 

Immortal canker. Agric. News (Barbados) 11:74, 1912. 

A disease of immortel (Prythrina umhrosa) is reported m St. Lu¬ 
cia. May be same as disease in Ceylon caused by Phytophthora faberi. 

Rose mildew. Agrie, News (Brabados) 11:174, 1912. 

Scientific name not tflven. Method of control given. 

Three fruit diseases and and their control. Agric. News (Bar¬ 
bados) 11:334-335, 1912. 

This note refers to (1) a disease of the mango caused by Oloeos- 
porium mangiferae; (2) a disease of Avocado caused by CoUeto- 
iritHwm gloeosporioides, and a disease of bread fruit described by 
Stochdale in Joum. Board of Agric, British Guiana 6:14. 

Coconut diseases in tobacco. Agric. News (Barbados) 11:398* 
399, 1912. 

This note refers to a root disease. Cause not given. 
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A disease of tanias. Agric. News (Barbados) 12 :30, 1913. 

This disease is caused by a fungus described by Ashby as Hosm- 
risoitm oolaoasiae, 

A root disease of Paspalum Mlaiafum. Agric. News (Barba¬ 
dos) 12:94, 1913. 

This disease is reported in the Beport of the Botanical Station, 
Montserrat. 1910“lo: 15. It is similar to the disease of sugar 

cane caused by Marasmius aacchan, 

lied rot fungus and sugar cane in the West Indies. Agric. News 
(Barbados) 12:12G, 327, 142, 343, 158, 159, 1918. 

Historical. 

New Exotic Fungi, Agric. News (Barbados) 12:206, 1913. 

This note refers to Kew Bulletin No. 3, 1913, in which a fungus 
collected by South of St. Vincent is mentioned. It is Gloeoaponum 
cocopliilvm Wakefield and was found on petiole of coconut palm 
(Cocus nudfcra). 

Kccent Frencli work on diseases of Ilevea and cacao. Agric. 
News (Barbados) 12:270, 3913. 

This note refers to Doih'ideHa ulei on leaves of Ilevea, in Brazil. 

Witch broom disease of cacao. Agric, News (liarbados) 12: 302, 
303, 1913 

This note refers to ii i)aper of itorei just issued by the Board of 
Agric. of Trinidad and Tobago in which he says that the disease 
is caused by a Basidiomycetous fungus and not by Colletotrichum 
luxtfickim. This is followed by some good historical data. 

Contamination of soil by the toxic products of parasitic fungi. 
Agric. News (Barbados) .12:334, 1913. 

This note refers to an article in Monthly Bullotiu of Agricultural 
Intoligence and Plant Diseases (April, 191$.) 

Black spot of rose leaves. Agric. News (Barbados) 13:14, 1914. 

Popular. Cause aot given. 

Fomes somfostm in Britl^fe tjniana. 13:14, 1914. 

This not« refei^'i|!$ ^ ^te by 0. K. Bancroft in Journ. Board of 
Agric. for Briti^S^j^ Oct. 1913. TIim fungus occurs on stumps 

of uptown jV 
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Jtyeologioal notes. Witch broom disease of cacao. Dept. Agrie* 
Trinidad and Tobago, Bulletin 18(84): 323, 1914. 

A note attributing the disease to Cotletotrichvm luxifioum. 

Leaf-cut or tomosis, a disorder of cotton seedlings. Agric. News 
(Barbados) 13:126, 1914. 

Befers to a disease on St. Groiz which resembles the disease de¬ 
scribed by O. P. Cook. 

A parasite on coffee. Agric. News (Barbados) 13:141, 1914. 

This note quotes from Monthly Bulletin of Agricultural Intelli¬ 
gence and Plant Diseases (Jan., 1914) as follows: **StiXbum flavi- 
dtm, Cooke, is well known throughout tropical and sub-tropical Amer¬ 
ica as the cause of roundish dry spots on the leaves of coffee. The 
writers have recently studied this fungus in the neighborhood of Bio 
de Janeiro on coffee and other plants. (Eriohotrya japonioa and 
various Melastomaceae, Compositae and Bubiaceae). There is little 
doubt that 8, flavidvm occurs naturally in the forests on various- 
shrubs. This origin explains the local distribution of the fungus 
which in Brazil occurs chiefly in the coastal regions, where it finds 
the heat and moisture necessary for its development.” 

^^All attempts at further idassiflcation had been imsuccessful owing 
to the sterility of the fungus. In moist chamber the writer has at 
least obtained fructifications of a typical Agric. the character of 
which refers it to the genii^ OmphaUa; it apparently constitutes a 
new species (0. fUivida).*^ 

Fungoid disease in Barbados. 1912-13. Agric. New (Barba* 
dos) 13:158, 1914. 

This note refers to the Ann. Beport of the Barbados Dept, of 
Agric. for the year ending March 31, 1913. It records MaraaUnus 
saeohari and CoUetotrichum faloatum on sugar cane; Eutypa ^ntm^ 
pens on Ficus nitida, Con\otheciu/m sp. on limes, AcUnonema rosae 
Probably same as Diaoocwm {MarssoTvia) rosea and Sphaerotheoa 
pannosa on roses; and Unoinula spiralis on the vine. 

Two tomato diseases. Agric. News (Barbados) 13:174,1914. 

Two diseases in Barbados on tomatos grown from American seed. 
Leaf mould (Cladosporium fvlvum Cke) and blossom end rot. 

Base root of pine-apples. Agric. News (Barbados) 131:190, 
1914. 

Disease found in St. Bdtts is due to Thielaviopsis paradoxa Went. 

Black root disease of lime'". Agric. News (Barbados) 13:346, 
1914. 

A report on a disease in Dominica caused by Ecsellinia bunodes. 
Also a descriptioB of the disease. 
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Wilt disease of le^onuiioas plants. Agric. News (Barbados) 
18:348, 1914. 

A disease of TefAantia emdida in Montserrat; said to Im due to 
Neooosmospora vaginfeeta E. F. S. 

Molestia do afeeiro (Coffee diseases) Bol. Agric. Sec. Agric. 
Com. & Obras, S. Paulo (Brazil) 16(1): 69-75, 1915. 

Detailed discnssioii on the fungus, Stilhella flavida (Cooke) Lind., 
giving description, distribution and damages caused by it. 

Plant diseases and pests. Trinidad & Tobago Dept. Agric. Bull. 
14(2) : 62, 1915. 

Cacao thrips and die-back in St. Vincent. Agric. News (Barba¬ 
dos) 16(369): 206-207, (370) : 222-223, 1915. 

The cause of the witch-broom in Cacao Journ. Bd. Agric. 
British Guiana. 9:1-3, 1915. 

This disease reported by Bitzema Bos due to Bxoaacm theohromae; 
Howard found spores of Fusarium and suspected Nectria sp.; Charles 
suspected Lasiodiplodia; van Hall and Drost said it was due to 
Colletotrxchun luxifiam. Beeently Stahl said it was due to Maras¬ 
mus permotosus. 

Rusts and smuts of Indian com. Agric. News (Barbados) 14: 
78, 1915 

This note refers to these diseases but the only one definitely recorded 
is Ustilago Zea (Beck.) X7ng., which the author reports as widely 
distributed throughout the West Indies. 

Preliminary note on a disease of Carica papaya, Agric. News 
(Barbados) 14:174, 1915. 

A stem disease tha^ may be due to Colletotrichum sp. 

Diseases of cassava in Trinidad. Agric. News (Barbados) 14: 
174, 1915. 

This paper refers to Cereospora sp., Oloeosporium manihot and 
Bacillus Manihotus as oeeuring in some tropical countries but does 
not made a definite statement In regard to locality. However, he does 
say that the BoscUima root rot oocnnr on both cassava and cacao in 
the Lesser Antilles. 

A new form of black root disease of cacao. Agric. News (Barba¬ 
dos) 14:254, 255, 1915. 

An extract from report inj Wm. Nowell to the Imperial Department 
of AgrictUtnre. Tho d|peaee is reported in wet districts of Grenada, 
St. Lireia and l>oml|||ea mad ia said to originate in stomps of JPipim- 
deii4a peregrima. 4 
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The entomogenous fungi of Porto Rico. Agric. News (Barba¬ 
dos) 14:286, 1915. 

Befers to a r^ort of J. B. Johnston. 


Die-back of lime trees in Montserrat. Agric. News (Barbados) 
14:318, 319, 1915. 

Extract from a report made to the Imperial Commissioner of Agri¬ 
culture. The disease resembles that caused hy Colletotrichvm gloeoa^ 
porioides. 

The internal disease of cotton bolls. Agric. News (Barbados) 
14:222, 238, 239, 1915. 

This disease is reported from Montserrat, Antigua, St. Vincent and 
Tortola. It is attributed to Bacterium malvacearum. 


Spraying of ground nuts for leaf rust. Agric. News (Barba¬ 
dos) 14:350, 1915. 

The disease is caused by Uredo aradhidis Lag., and is reported from 
Montserrat. 


Some new entomogenous fungi in St. Vincent. 15:110, 1916. 

An indefinite report on some fungi and a definite report of fungus 
resembling Septohasidium pe^cullatum Schiven on Aulacaspis penta- 
gona in St. Lucia. He also reports Ophironectrxa ooccicola E. & E. 

Marasmius perniciosus n. sp. cause of witch broom on the cacao- 
tree in Surinam. Tnt Rev. Sci. & Pract. Agric. 7(1) : 15^159, 
1916. 

Pineapple wilt Agric. News 15:174, 175, 1916. (West Indian 
Bull. 8:158-161, 1916). 


A new cane disease in Puerto Rico. Report Bd. Commissioner 
Agr. 1914-15:270, 1916. 

This note refers to Cytospora aaodhari. 


Bosellinia root diseases in the Lesser Antilles. Agric. News 
(Barbados) 16:382, 1916. 

This note Is an extract from a paper by Wm, Nowell in West Indian 
Bulletin 16(1). He says that Boaellmia disease occurs in Guadeloupe, 
Dominica, Martinique, St. Lucia, St. Vincent and Grenada. It occurs 
on cacao on afi these islands, on coffee in Guadeloupe and Martinique; 
on limes in new clearings in Dominica and on arrow root in the in¬ 
terior of St. Vincent. The disease on cacao is caused by B. pepo; 
the disease on Hmes and coffee by B. pepo and B. hunodea. 
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Affections of lime seedlings. Agric. News (Barbados) 16:414^ 
1916. 

A damping off disease in Montserrat caused by one of tbe downy 
mildews {Teronosporaoeae ). 

The fungus on cacao thrips. Agric. News (Barbados) 16:480, 
1916. 

Beports a fungus (Sporotrichum glohuliferwn on cacao thrips Helio^ 
thnpa mbroeiveta) in St. Vincent. This fungus was first described by 
Spegazzini on material on bodies of dead beetles in Argentina. 


Report on the prevalence of some pests and diseases in the West 
Indies during 1915. Compiled from Reports of the princi¬ 
pal. local Agricultural Officers. West Indian Bull. (Barba¬ 
dos) 16(1): 1-30; 309-331. 1916. 

A collar disease of pigeon peas. Agric. News (Barbados) 16: 
78, 1917. 

This is a report of a disease of Cajanua indkcus in Granada. Cause 
not given. 

Preliminary trials with the cacao thrips. Agric. News 16:94, 
1917. 

This note refers to a note in Agricultural News 15:430. The fungus 
is Sporoinchum globuhferwm. It was sprayed on plants in plots in 
the Botanic Garden but the weather was dry and only one insect was 
found to be parasitized. When sprayed on plants in boxes so as to 
retain a high humidity many insects were parasitized. The green mus- 
cardine fungus Metarluavtm anisopliae was used in boxes with same 
result. 


Internal disease of cotton bolls in the West Indies. Agric. News 
(Barbados) 16:318, 1917. 

This note refers to a paper by Noweh in West Indian BuUetin, VoL 
16(3) Sept. 10, 1917. This disease af^pttEir to due to a fungus JEretno^ 
thecium cymbaloma or to bacteria which gains entrance through in¬ 
juries by Dyadeaous spp. and Nestara vividiUa, 

Plant diseases. Agric. News 16:331, 332, 350, 1917. 

-♦n 

This note refers to a report by Nowell in Dominica. Official 
pasette, Aug. 27, 1917, in which the author reports Nectria and 
ium «pp. 
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Plant diseases in Barbados in 1917. Agricultural News (Bar¬ 
bados) 17:78, 1918. 

This note refers to the Annnal Beport of the Barbados Dept, of 
Agriii. (issned as a Supplement to the Official Oazette, Jan. 24, 
1818). It recorded Maratm^ Modhari, Colleioirichum falcatum. 
Citrcospora vaginae, and Cephaioeporium saoohari on sugar cane. 

Internal disease of cotton bolls in the West Indies. Agric. News 
(Barbados) 17:238, 1918. 

A discussion. 

Citrus diseases in Cuba. Agric. News (Barbados) 16:142, 1919. 

This note refers to GaHfomia Bulletin by H. S. Fawcett and reported 
the following diseases in Ouba: 3fal di gomma or foot rot, psorosiB, 
or California scaly bark, Diplodia gummosi due to Diplodia nato- 
lenais, a gum disease of lemon trees different from Pyihiaeyatia or 
Boiryiia gummosis in California or foot rot in Florida. The most 
serious gummosis in Cuba appears to be due to Pythiaoyatis prob¬ 
ably P. Citrophthora. Other diseases were scab due to Cladospo- 
rium dtri, wither tip of limes due to Gloeosporium Umetticolum, 
blossom end rot of Persian limes, Diplodia rot (Diplodia natalen^ 
818 ), leaf spot due to Myeoidea paraaitiea, black melanose or greasy 
spot. 

Plant diseases in Jamaica. Agric. News (Barbados) 16:30, 
1919. 

This note refers to Ashby’s report for Dept, of Agric. of Ja¬ 
maica, March 31, 1918. The diseases referred to are the Panama dis¬ 
ease of banana in which are found a Fusaria similar to F, vaainfectum 
and F, radicicola; bud rot of coconut in which he found a fungus 
(probably Pythium palmivorum)} leaf bitten or bite of coconut; 
apparently a species of Albugo on sweet potato, apparently Boa- 
trella coffeae on pimento although coffee in the same field was 
not diseased; Coriioitm vagum Tar, aolani on yams; Phytophthora 
infeatans on potato; honey comb disease of copra caused by Bacillua 
fneaenterioua vulgaiua; Aadheraonia aleyroidia, Aegerita weberri and 
Verticillmm heterooladium on insects. 

Dispodoiones Vigentes sobre el servicio de sanidad vegetal. (Reg¬ 
ulation in force relating to the sanitation service.) Ofio. Sa¬ 
nidad Veg. See. Agr. Com. & Trab. (Cuba) 32 p., 1919. 

Quarantine regulatione. 

Plant legislation in Dominica. Agric. News (Barbados) 18 1 
292, 1919. 

Qnarantine regnlatiena. 



266 THE JOURNAL OF AGRJOULTURE OF THE UNIVERSITY OF P. B. 


Degeneraci6n de la papa y manera de evitarla. (Degeneration 
of the potato and means of preventing it.) Rev. Agr. (M6xico) 
4:415-421, 1919. 

The author attributes the disease to Phytophthora infestans and 
other fungi. 


Plant legislation in Dominica. Agric. News (Barbados) 18: 
237, 1919. 

Quarantine regulations. 


Report on the prevalence of some pests and diseases in the 
West Indies during 1919. West Indian Bull. 19(1): 18- 
37, 1919. 

Important records. 


The mottling disease of sugar cane. Agric. News (Barbados) 
18:62, 63, 1919. 

This note is a discussion of earlier circular 14. 


Chlorosis of sugar eane. Agrie. News (Barbados) 18:68, 69, 
1919. 

This note refers to an article by Tempaiiy in West Indian Bull. 
16: 137 in regard to areas of chlorotic cane m Antigua. They ap¬ 
pear to bo due to excessive calcium carbonate. The note refers to 
similar conditions in cane fields of Puerto Bico and in pine apple 
field of Hawaii. 


Recent plant legislation in Granada. Agric. News (Barbados) 
18:169, 1919. 

Quarantine regulations. 


Report on the prevalence of some pests and diseases in the West 
Indies during 1920. ' West Indian BuU. 19(1): 237-271, 1920. 

Important records. 


Mosaic or mottling disease of sugar cane. Agric. News (Barba¬ 
dos) 19:345, 1920. 

Popular. 


Mosaic disease of canes. Joum. Jamaica Agric. Soc. 24:313- 
314, 1920. 

Government regulation for eradication. 


El mildiew o bianco de los zapallos. (Cucumber mildew.) De- 
fensa Agric. (Uruguay) 1(1): 12-13, 1920. 

The Bordeaux treatment for Powdery mildew (Otdium sp.) of 
encumbers. 
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Cura de las semillas de trigo. (Treatment of seed wheat.) Da- 
fensa Agricola (Uruguay) 1:115-119, 1920. 

Copper sulphate and formalin treatments. 


Enfermedades de las plantas producidas por bongos. (Plant 
diseases produced by fungi.) Defensa Agric. (Uruguay) 1: 
79-83, 1920. 

Popular. 


Report on the prevalence of some pests and diseases in the West 
Indies during 1918. West Indian Bull. 18:34-36, 1920. 

A list of diseases compiled from reports from the colonies under 
Imperial Department of Agrienlture. 


Porto Rico fights cane mottling disease. Sugar 22:208-210, 
1920. 

A review of recent publication in Puerto Rico. 


Plaga blanca de las cebollas. (White disease of onions.) Rev. 
Agric. (Mexico) 5:601-602, 1920. 

The disease is caused by a Vuaarvvm sp. 


The watery or raonilia disease of cacao pods. Agric. News (Bar¬ 
bados) 19(470): 142, 143, 1920. 

This disease is reported from Ecuador in a handbook by Borer in ' 
1918. It IB believed to be indigenous to that country. It is de¬ 
scribed in this note. 


Black spot and dark rot of cacao. Agric. News (Barbados) 
19:206, 1920. 

This note is based on Borer’s hand book. The disease has not 
been reported from any country other than Ecuador. It is a wound 
parasite caused by Sphaeronema sp. The disease and the fungus are 
described and preventive measure recommended. 


Investigation of the froghopper pest and disease of sugar cane. 
Agric. News (Barbados) 18:174-176, 190-191, 222-223, 1919. 

This note includes a discussiafii of root diseases which the author 
says are divided in two groups. Group I is Marciamius sacchari; 
group n is Odontic Baochari, O. Baeekaricdla and MimanMa BtoUitBfQ. 
The author also discusses the factor influencing Ihese diseases. 


Mosaic or mottling diseases. Agrie. News (Barbados) 19:245, 
1920. 
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Bed ring disease of ooeonnts. Agric. News (Bari>ados} 18: 
398, 1919. 

TUi note is an extraet fn»n Nowell’s report in Trinidad. Oet 
IS, 1910. The disease is eaoaad by nematodes. 


Boot rot disease of eaeao. Jamaica Agrio. Soc. Joum. 84:178- 
174, 1920. 


A note on the mosa'ie disease of sugar cane. Agric. News 18: 
366, 1920. 

A discussion which raters to Sterenson article in Jonm. Dept. 
Agiie. Porto Bico. Jnty 19, IBiSO. 


A new method of selecting cane free of the mosaic disease for 
planting. Agric. News (Barbados) 10:363, 1920. 

A note based on Edgerton’s paper in La. Planter & Sugar Mfg. 
Oet 1920. 


Control of nematodes. Agric. News (Barbados) 9:367, 1920. 

This note refers to a paper by Oobb in Science, June 1920 and 
suggests the introduction of promising species of monochs. 


Mosaic disease of sugar cane. Agric. News (Barbados) 9:222, 
1920. 

This note refers to a paper by Brandos in Journ. Agric. Bee. May 
1, 1920. 

The Panama disease of banana. Agiic. News (Barbados) 19:62, 
94, 1920. 

A discussion of paper by Brandes in Phytopathology. Sept. 1919. 


Mosaic disease of sugar cane. Agric. News (Barbados) 19:158, 
1920. 

Befers to the Bqrart of the Oonunisaioner of Agriculture and 
Labor of Puerto Iheo, 1919. 


Mosaic disease of sugar-cane in Trinidad. Agric. News (Bar¬ 
bados) 19:126, 1920. 

A rei>ort of the diaeaae hh Trinidad. Had been there at least 
two years. 


The -Wither-tip of limes. Jonm. Bd. Agric. British Ouiana. 
13:24, 25, 1920. 

The disease is caused by flfssatperfsiia 













msisocmAPBr —mtooi/)oy and fhttopatholoot 


269 


Diseases of economic plants. West Indian Bulletin 18:50-60, 
1920. 

Becords and geographical distribution in the West Indies. 


Mosaic diseases—susceptible and immune varieties. Joum. Ja¬ 
maica Agric. Soc. 26:427-429, 1921. 


The mosaic disease of sugar cane in Ti^nidad. Int. Sug. Joum. 
28:74-75, 1921. 

'lar--———— 

Coffee Diseases. Bull. Agric. Com. & Obras Pub. (S. Paulo) 
22:330-332, 1921. 


Diseases of Libefian coffee in Surinam. Agr. News (Barbados) 
20:126, 1921. 


Molestias em caffezaes (Diseases in coffee groves) Bui. Agr. S. 
Paulo. 22(12); 330-332, 1921. 

Beport of a disease found on coffee in the district of Piratininga 
(Brazil). It was found associated with the fungi; AlterfUiria to- 
mk%8, Phoma sp. and Fusarium sp. 


Diseases of economic plants. West Indian Bull. 19:31-37, 257, 
271, 1921. 

List of diseases and geographical distribution. 


Mosaic disease in Barbados. Agric. News (Barbados) 20:15, 
1921. 

J. B. Bovell announces first appearance of the disease. 


Relation between cacao pod rot and coconut bud rot. Agric. 
News (Barbados) 20:318, 1921. 


La siembra del trigo y los tratamientos de la semilla. (Wheat 
seeding and seed treatment) Defensa Agric. Uruguay) 2: 
89-98, 1921. 

Treatment of wheat for bunt— Tillet%a. 


Second rapport de la Station Agronomique de la Guadeloupe, 
1919-20:21-22, 35-42, 1921. ^ 

Beports Maraamvus saoohari on sugar cane. 


Panama disease. Joum. Jamaica Agric. Soe. 26j454r456, 1922. 

This disease which is dae to Fusarkim huhense first appeared in 
Panama in 1911. 
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Cocoe rot. Journ. Jamaica Agric. Soc. 26(2-8); 62-54, 1922. 

A digcnssion of the paraaitiam of Eormiaeiwm colocatiat. He quotea 
a report by Ashby (1P]2) who gives the name JJ. xanthoaonuie n. sp. 
which be later change to Vaaoulomyoea xawthosomae. 


Report on the Agricultural Department, St. Lucia, 1921. Imper. 
Dept. Agric. West Indies. 1922. 

Includes a report by Ashby on Fusarium oubense. 


Ecuador Cacao disease. Bull. Pan. American Union 65:393, 
1922. 

Keport of a commission of planters. The local name is ^'escoba de 
brujas'' meaning witches* broom. 


Notes on the proclaimed diseases and pests. Bull. Dept. Agric. 
Trinidad & Tobago. 19(4): 175-180, 1922. 

Popular. Refers to bud rot of coconut, red ring disease of coconut, 
Anthracnose (blossom-blight and wither-tip) of limes. 


Transmission of Sugar-cane mosaic by aphids. West Indian 
Committee. Circ. 37: 521, 1922. 


Report of the Dept, of Agriculture, Barbados, for the financial 
year 1921-22:19, 19.22 (Rev. Appl. Mycol. 2:260-261, 1922). 


Verslag over het jaar 1922 Department van Landbouw in Suri¬ 
name. (Report of the Department of Agriculture, Suriname, 
for the year 1922,) p. 106, 1923. 


Sugar and Mosaic disease of canes. Journ. Jamaica Agric. Soc. 
27:864-869, 1923. 

A popular review of the subject. 


Mosaic disease in Jamaica. West Indian Committee Circ. 88 
(653): 435-436, 1923. 


Argentina: Plant inspection. Bull. Pan-Amer. Union 56: 385- 
386, 1923. 

An order by the Minister of Agriculture. 


La sama de la papa y manera <le combatirla. (Potato scab and 
its control.) Defensa Agi*|ftcl4 (Uruguay) 4:106-108, 1923. 

Symptom and control ot^M0momyee8 scabies, 

} 

Encrespadnr* del dnraziiifl^' (Peach leaf curl.) Defensa Agri¬ 
cola (Uruguay) 4:9jj|(«^8, 1923. 

Symiliema and qtp^irol of Exoaaent deformans. 















BIBLIOGRAPHY—MTOOLOGY AND PHYTOPATHOLOGY 


271 


Cttile; Sanitaxc Pfianzenschutzmassnak-men. Qesetz No. 177 
vom 31. December 1934. In Auszug. (Chile, Sanitary plant 
protection measures. Order No. 177 of 31 st. December 1924.) 
Quarantine rogulationa. 


Nicaragua; Reported cure for banana disease. Bull. Pan- Amer¬ 
ican Union 68: 299, 1924. 


Banana diseases. Journ. Jamaica Agric. Soc. 28:247-248, 1924. 

A preliminary report on the prevalence of the Panama disease in 
Jamaica. 


La enfermedad de la hoja del tomate. (Tomato leaf disease.) 
Defensa Agricola (Uruguay) 6:17-23, 1924. 

Symptoms, life history and control of Septona Lycoperaid. 


Work in connection with insect and fungus pests and their 
control Kept. Agric. Dept. (Antigua), 1922-^:7-8, 1924. 

Report on the Department of Science and Agriculture, British 
Guiana, for the year 1922, 45 p., 1924. 

Reports bud rot of the coconut, vritches’ broom of the cacao (Ma- 
rasmtus pernicious) y Marasmius sp. of sugar cane, collar rot and knot 
of citrus and ColletotnchWm falcatum on Andropogon soigTium suda- 
nense. 


El c4necr del pei’al (Pear canker.) Defensa Agricola (Uruguay) 
6:25-26,1924. 

Canker caused by Monika sp. Said to be distinct from Bolerotinia 
(Monilia) fructigcna. 


Desarrollo de las enfermcdades de origen criptog&mica en la 
vina, durante la presente estaeidn. (Development of crj^to- 
gamic vine diseases during the present season.) Defensa Agri¬ 
cola (Uruguay) 6:1-13, 1924. 

Spraying for the diseases of the grape. 


Antracnosis de la vid. {Gloeospor^m ampelophagum de Bary). 
Anthracnose of the Vine {Oloeosporium ampelophagum de 
Bary.) Min. Agric. Nac. (Buenos Aires), Sec. Frop, e Inform. 
Circ. 201, 4 p., 1924. 

A description and recommendations for treatment. 


La viruela de los frutales (^^Small pox” of fruit trees Coryneum 
BeijerinkU Oud.) Argentina Min. Agric. S41, 4 p., 1924. 
Brief popular account of this disease. 













272 THB JOTTHNAL OF AOBIOOl^UKB OF THB OKIVERSmr OF F. B. 


La Tirnela de los fimtales de oorozo. (“Small poz” of tihe trees 
of stone fruits.) Argentina Mins. Agrio. Sw, 8 p., 1924. 


La gomosis del naranjo (Gtunmosis of the orange tree.) Ar¬ 
gentina Mins. Agric. 389, 4 p., 1924. 

Brief popular aGCOuut of this disease. 


Regulations against banana disease in Jamaica. Rev. of Appli. 
Mycol. 3:64, 1924. 


Dominican Republic. Protection against plant diseases. Bull. 
Pan-Amer. Union 66:1261-1262, 1925. 

An official order. 


Mosaic disease inspection. Rept. Dept. Agric. (Barbados) 
1024^26:8, 1925. ^ v 

Work connected with insect and fungus pests and their control. 
Rept. Agric. Dept. St. Vincent for the year 1924: 1&-25, 1926. 
Mentions Sderotium rolfHi, OvutariopHs gossypii and Phytoph> 
thora sp. on cotton. Marasmius saonhari, Melanoonitm iooohari, Thie- 
laviopsis paradoxa on sugar cane. Puooinia arachidia on peanuts and 
UstUago Zeae on corn. 


El Dr. Cro^ y el mosaicu de la cafia en Cuba. (Dr. Cross and 
Mosaic disease of sugar cane in Cuba.) Rev. Agric. Com. & 
Trab. (Cuba) 7(3): 10-11, 1924. 

Controrersial. 


Experimental Agriculture in Jamaica. Int. Sugar. Joum. 26: 
274-276, 1924. 


Verslag over het jaar 1923. Dept, van Landbouw in Suriname, 
114 p., 1924. 

This report rontains information about the sieve tubes (Phloem- 
neero^) of coffee trees and probable insect, carriers. 


The mosaic disease of Sugar cane Order, 1923. Jonrn. Jamaica 
Agric. Soc. 28:27, 1924. 


Mosaic cane disease in America. 
420, 1924. 

- f* 


Australian Sugar Joum. 16: ‘ 


Tratamiento eficaz para cfmBktlir la “fumagina” de la man- 
zana “cara sucia^’. (SJbssfuU treatment to 6ght “soot” 
of thd apple “eara sucia*^) Argentina Ciro. 468, 7 p., 1926. 
Brief poptilar aeeouiit on 13>ii rabjeet. 
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Plant diseases law (Law 10 of 1925). Journ. Jamaica Agrie. 
Soc. 20(7): 267-280, 1925. 


Mosaic disease. Trop. Agric. (Trinidad) 2:30, 1925. 

A' review of Rosexifeld’s paper ^^The beneficial aspect of msoaie 
disease. ’ ’ 


Mosaic disease. Journ. Jamaica Agric. Soc. 20:81, 1925. 
A brief note containings lists of susceptible hosts. 


Mosaic disease inspection, Barbados Dept. Agric. Ann. Rpt. 
1024-26:8, 1925. 

A record of inspection for sugar cane mosaic. 


El mosaico en Cuba. (Mosaic disease in Cuba.) Cuba, Rev. 
Agric. Com. Trab. 7(8) : 23-25, 1925. 


Mosaikkrankheit auf Kuba. (Mosaic disease in Cuba.) Deutsche, 
Zucker-industrie 50:1246, 1925. 


Work in Connection with insect and fungus pests and their 
control. Antigua Dept. Agric. Report 192^23:7-8, 1924. 
(Rev. Appl. Mycol. 4:59-60, 1925.) 


Research on diseases of pK&ts (mosaic) Trop. Agric. (Trinidad) 
2:200, 1925. 


Mosaic disease of sugar cane Journ Jamaica Agric. Soc. 20: 
144, 1925. 


Enfermedad del mosaico. Extracto del Informe de la Comisidn 
de Matanzas. (Mosaic disease. Summary of the Matanzas 
Commission Report.) Rev. Agric. Com. & Trab. Cuba 7(8): 
25-27, 1925. 


Mosaic disease. Jamaica Dept. Agric. Ann. Rpt. 1925. 


Work in connection with insect and fungus pests and their 
control. Report Agric. Dept. St. Kitts-Nevis 191^24:5, 83, 
1925. (Rev. Appl. Mycol. 4(11) :704, 1926.) 


La enfermedad de la raiz del caf6 en los semilleros. (Repro- 
ducci6n de la Hacienda, Venezuela.) (Coffee root disease in 
the seed beds.) Rev. Agric. Puerto Rico. 17(2): 18, 1926. 


Mosaic disease in Jamaica. Sugar 28(1): 30, 1926. 

A review of circular issued by the Department of Agriculture of 
Jamaica. 

















274 THE JOtTBNAI. OF AOBIOl71<TT7BS OF THE UNIVERSITT OF P. R. 


Mosaic da canna de assucar. (Sugar-cane mosaic) Min. Agrio. 
Indus. Com. Inst. Biol. Defensa i^ic. Bio de Janeiro (Brazil) 
Circ. Serv. Phytp. 11 p., 1926. 


Results of cane selection in Porto Rico. (Introduction of im¬ 
proved varieties credited with increasing annual value of crop 
by $13,000,000.) Pacts About Sugar 21(40): 950, 1926. 

Popular. 


Verrugas de la vid. (Vine wart.) Argentina Mins. Agric. Circ. 
484, 4 p., 1925. 

Brief account of a bacterial disease; preventive and curative meas¬ 
ures are given. 


La verruga de la vina. (Crown gall of the Vine.) Min. Agric. 
Nac. (Buenos Aires). Sec. Prop, e Inform. Circ. 666(3): 
1, 1926. 

The causal organism in Bacterium tumefaoiens. 


The protection from plant disease (Banana trash) order 1926. 
Journ. Jamaica Agric Soc. 30(10): 434-435, 1926. 


Annual Report of the Jamaica Department of Agriculture for 
the year ending Doc. 31, 1926. 29 p., 1926. 

Tusariu/m ouhense is mentioned. 


Work connected with insect and fungus pests and their control. 
Kept. Agric. Dept. St. Vineeiit (West Indies) for the year 
1926:13-18, 1926. 

Contains records of several common diseases 


Mycological work. Kept, of Agric. Barbados, 1925-26:10, 1926. 
A report on ScHeroUtm rolfm causing a wilting of artichoke. 


Brazil: Legislative and administrative measures. Intemat. Bull, 
of Plant Protection 1(1): 11, 1927. 

Decreto que prohibe la entrada de la papa extranjera atacada 
por plagas (Decree |M?(diibiting the entry from abroad of po¬ 
tatoes atacked by Mrta and diseases.) Bol. Mins. Offic. Def. 
Agr. Bstados Mexicanos 1(2): 66-69, 1927. 

Foreign Ho. 7. Bol. Mens. Ofic. Def. Agric. Estados 

Unid^l^gU 1(7): 586-537, 1927. 
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Algunas plagas de los frutales. (Some pests of fruit trees.) 
Argentine, Mins. Agric. No. 721, 14 p., 1927. 

Brief notes on 'Some fruit-tree diseases giving formulas for spray¬ 
ing. 


La production du cacao d 1’ Ecuateur. (Marasmitis pemiciosus) 
(Cacao production in Ecuador) Agron. Colon. 16:173-174, 
1927. 


Algunas plagas de las hortalizas: (Some pests of the vegetable 
garden.) Argentina Mins. Agric. No. 720, 8 p., 1927. 

Brief notes on some vegetable garden diseases giving formulas for 
spraying. 


The selection of sugar-cane varieties for planting purposes. 
Planter and Sugar Manuf. 81(13): 246-247. 1928. 

This note is based on a paper by Earle in the 1928 Beferenco Book 
of the Sugar Industry of the World. Contains brief reference to dis¬ 
eases. 


Hexenbesenkrankheit Jn Trinidad. (Witcbs^ broom disease in 
Trinidad.) Tropenpflanzer 31:416-417, 1928. 


Discussion on witch broom disease. Proc. Agric. Soc. Trinidad 
& Tobago. 28:31g-320;*4928. 


Enferraedad de las iiaranjas. (Diseases of oranges). Bol. Agric. 
Indust & Com. (Guatemala) 4(5) : 159-160, 1928. 

Refers to gummosis. 


Ground nut rosette disease Trop. Agric. (Trinidad) 6:111, 
1929. 

Quoted from Nature 122: 938, 1929. 


Cacao notes. The relation between d'iseased cushions and the 
seasonal outbreak of black pod disease of cacao. Trop. Agric. 
(Trinidad) 6:295, 1929. 


Informe de las actividades de la oficina general para la defensa 
agricola. (Report on the work of the Federal OflSce for Agri¬ 
cultural defense.) Bol. Mens. Offic. Def. Agric. Mexico 3: 
237-239, 457-483, 1929. 


Plagas y enfermedades de las plantas de cultivo interceptadas 
por el Servicio de Sanidad de los Estados Unidos durante el 
ano de 1928, procedentes de Mexico. (Diseases and pests of 
cultivated plants reported from Mexico by the United States 
Quarantine Service during the year 1928.) Bol. Mens. Off. 
Def. Agric. (Mexico) 3:439-443, 1929. 
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Ghunmocds in Barbados. Trop. Agrie. (Trinidad) 6(12): 340, 
1929. 

A note stating that Dr. Briton-Jones has recently fonnd this dJt' 
ease of cane (Baoteriwn i^astyiUarum) in Barbados. 


O’mal da Panamd nos bananaes do Ecuador, Conselyos para de- 
bellar o’ mal da Panamd.(The Panam4 disease in the banana 
plantations of Ecuador. Recommendations for the control 
of the Panamd disease.) Bol. de Agrie. Sao Paulo, Ser, 80a, 
(3»4). 278-281, 1929. 

This paper refers to Fuaanum oubense. 


Legislative and Administrative Measures. Argentina. Intemat. 
Bull, of Plant Protect. 3(4): 56, 1929. 


Witchs’ broom control 1929. Progress report (December).— 
Proc. Agric. Soc. Trinidad & Tobago, 30(1) : 15-16, 1930. 

Attributes the disease to Marasmvus pemicosus. 


The Panama disease of bananas Amendment Order 1931, Under 
Section 3 of the Protection from Diseases (Plants) Law 1925, 
Law 10 of 1925, Dept, of Sci. and Agric. Jamaica 2 p., 1931. 

Panama disease. Also Bonny gate (Sphaerostilbe mtisarum), black 
spot (Cescospora rmsatum) and Marasmius. 


Mycological notes. Trop. Agric. (Trinidad) 7(11): 309, 1930. 

This note refers to a paper by J. Eaton and R. G. Fullerton on . 
the effect of damp storage of a raw rubber. The author isolated three 
species of Penioillum (one of which was probably P. luteum), four 
species of Aspergillus (probably A, orohraceus, A, temeus. A, higer 
and A, versicolor) and a black Torula, 


Ija ‘‘mancha de hierro” del cafeto. (The ‘‘iron stain” of the 
coffee trees.) Rev. Cafetera de Colombia 3(28-29): 1065- 
1068, 1931. 


Popular artifslk^ ei^roduced from ‘‘La Hacienda”. This is the 
answer to aa in^re made to the Experiment Station, Bio Piedraa, 
fSpi ^ypease described is caused by the fungus BUlhella fiavida, 
as additional host plants of the fungus the foHow- 
mango, t>egonia, several ferns, CommeUna sp., Inga 
Cisma sicyoides. 
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Principales plagas y enfermedades de los cultivos en la Repfi- 
blica Mexicana incluyendo las m4s importantes de los Estados 
Unidos de Norte America. (Principal diseases and pests of 
cultivated crops in the Mexican Republic including the most 
important of United States of North America.) Tacubaya, 
D. F. Sec. Agric. & Pomento, Mexico 378 p., 1931. 


Work connected with fungus and insect pests and their control. 
St. Kitts-Nevis, Dept. Agric. Rpt. 1031: 6, 1932. 


Work connected with fungus and insect pest and their control. 
Tomatoes. St. Vincent Dept. Agric. Ann. Rpt. 1931:9-10, 
1932. 


El mal de Panama. Enfermedad vascular de la planta del pla- 
tano. (Panam4 disease. Vascular disease of the banana 
plant.) Sec. de Agric. y Fomento. Oficina para la defensaAgr. 
Boletin de Divulgacion Niim. 16, Estados Unidos Mexicanos, 
(Mexico), 1932. 

A very complete discussion with methods of control and legislation. 


Administration Report of the Director of Agriculture, Trinidad 
and Tobago for the year 1932, 58 p., 1933. 

A lengthy discussion of the witeJis^ broom of cacao caused by Ma- 
rasmius pcrnwiosus and a -n^ference to Gloeosponum hm^tticoJum on 
limes. 


Varietal introduction in Puerto Rico and Philippines. Intern. 
Sugar Jourii. 36(415): 257-258, 1933. 

Brief review of a lecture by E. Cliarddn and a pa])er by J. J. 
Mirasol on the effect of the introduction of immune or resistant sugar 
cane varieties to mosaic disease in Puerto Bico and tlie Philij)piue 
Islands respectively. 


Desmusgue. Rev. Cafetera de Colombia. 6(48-50): 1675, 1933. 

The Panama disease amendment Order 1934, Journ. Jamaica 
Agric. Soc. 38(9) : 573, 1934. 

Legislation. 


Report on the Agricultural Department, St. Kitts-NeVis, for the 
year ended 31st. December, 1933! Trinidad, Imper. Comm. 
Agric., West Indies, 49 p., 1934. 

In this report (page 38) information is given as to the present 
situation regarding gumming disease of sugar cane, which is present 
in most of the eane fields. No mosaic disease has been reportei^ so 
far. 
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The Panama disease of bananas. Amendment Order 19M. 
Journ. Jamaica Agric. Soe. 88(9): 573, 1934. 

Report on diseases and pests for the months of May and Jnne, 
1934. Proc. Agric. Soc. Trinidad and Tobago, 86(7): 283- 
284, 1934. 

Brief note on witch’s broom disease of cacao. 

Bnfermedades mfis comunes de las plantas cnltivadas. (Preva^ 
lent diseases of cultivated plants). Min. Hacienda. Entrd 
Rios, Argentina, Dept. Agric. Gan: BulL 7 p., 1935. 

Popular account on some well-known fungal and bacterial diseases 
in Argentina. Control measures are suggested. 

Panama diseases of banana. Journ. Jamaica Agric. Soc. 39 
(1) : 30, 1935. 

Account of a report of the Director of the Agrieultinral Boc. cal¬ 
ling attention to the spread of Panama disease of banana in Jamaica. 

Diseases and pests of the Bermuda cedar. Agric. Bull. Bermuda 
14(12) : 93-95, 1935. 

Brief notes on cedar (Juniperus Bermmdiana) diseases. 

Arango, B[odolfo] 

La enfermedad de las rayas amarillas, o moaaico de la cana dc 
azucar. (The yellow stripe disease or mosaic of sugar cane.) 
La Hacienda 16(4): lOft-109, 1921. 

A popular discussion of the subject. 

Archibald, R. G. 

The castor oil plant (Bicinus communis). Tvop. Agric. (Tri¬ 
nidad) 4(7) : 124-125, 1927. 

A description of a disease caused by Phf t omsm at rieitU. 

Amand, 0[abriel] 

Les Asterinees. Tese No. 1598, Fae. SeL Paris 1918,288 pu, 1918. 
Arndt, 0. H. & Steiner^ O. 

Aphelenchus parietinus as the cause of seedling losses in eotton. 
U.S.D.A. Plant Disease Reporter 16(8): 82, S3, 1931. 

Arthand-Berthet, J. et 

A saude dos chfezaes. O^e health of eofFee groves.) Bol. Agr. 
Sec. Agr. Gonu C Obras Pnb. (BrazU) 18(9-12): 809-831, 
1912. 

I la thk ne given the reeidls of obeermtiens made in dlf • 

|eiep|> Of coffee. Among flw M-pnoMUe Atoeaeee eoa- 
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•idered are: eold, heat moisture, wind, wounds, the soil and Are. 
Among the parasitic diseases are the fungi; Ceroospora oofeiccHa 
Berk. & Cooke, Stilbum flavidum, Cortioium Zimmermannii Saac., Bos- 
trella coffeae Zimm. The animal parasites are also considered. Sug¬ 
gestion for control and preTention are given. 

Arthur, J[os^h] C[harles] 

L^uminous rusts from Mexico. Bot. Oaz. 39; 385-396, 1905. 


Rusts on compositae from Mexico. Bot. Gaz. 40:196-208, 1905. 


Uredinales. North Amer. Flora. 7:83-160, 1907. 7:161-268, 
1912. 


Uredinales of Porto Rico based on collections by F. L. Stevens. 
Mycologia 7(4): 168-196 (5): 227-255, (6): 315-332, 1915; 
8(1): 16-33, 1916. 

_, & Johnston, J[ohn] B[obert] 

Uredinales of Cuba. Mem. Torrey Bot. Club. 17:97-175, 1917. 


Uredinales of Porto Rico based on collections by H. n. Whetzel 
and B. W. Olive. Mycologia 9(2): 55-104, 1917. 


Rusts of the West Indies. Torreya 17:24-27, 1917. 


Uredinales of the Andes, bp^d on collection by Dr. and Mrs. 
Rose. Bot. Gaz. 65: 460^74, 1918. 


Uredinales of Guatemala based on colections by B. W. D. Hol- 
way. Amer. Journ. Bot. 6(6): 325—336, (8): 420-446, (9): 
462-489, (10) : 552-550, 1918. 


Uredinales of Costa Rica based on colections of B. W. D. Hoi- 
way. Mycologia 10(3): 111-154, 1918. 


Uredinales collected by R. Thaxter and J. B. Rorer in Trinidad. 
Bot. Gaz. 73(1): 58-69, 1922. 

This report includes 43 species of rust fungi including a new genera 
and few new species, giving hosts plants. 


Uredinales collected by Fred J. Seaver in Trinidad. Mycologia 
14(1): 12-24, 1922. 


Las royas de los vegetales (Uredinales) del Peru. (The vege¬ 
table rusts (Uredinales.) of Perd.) Bol. Bstac. Expt. Agrie. 
Soc. Nao. Agra. Lima No. 2, 14 p., 1929. 

I^w genera and species of Uredinales. Bull. Torrey Bot. dub. 
e0(7): 47&476, 1933. 
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Nomenclatural priority in the Uredinales. Journ. Arnold Arbor 
16:263-265, 1934. 

Ashby, 8[ydney] F[rancis] 

Banana diseases in Jamaica. Bull. Dept. Agric. Jamaica 2(6): 
95-155, 1913. 

A description of Panama disease and results of studies; black 
spot (^Ccrcospora sp.,) Pestdlozzia f'lisoens var. saodhari Walker 
and Acremontella occulta Cawar; Bonny gate disease or banana 
wilt (Sphaerostilhe musaru'm n. sp.); black head diseases (Thif- 
laviopsis paraAoxa, Pythium or Lasiodtplodia theohromae; a dry 
bulb rot probably due to Tertxctlhum sp.; Marasmxus seuuusfus 

Diseases of cocoa and other crops. Jamaica Dept. Agric. Bull, 
n. H. 2(6) : 150-155, 1913 

Brief notes on several crop plants occurring in Jamaica. 


Notes on diseases of cultivated crops observed in 1913-1914. 
Bull. Dept. Agric Jamaica 2(8), 1915. 

How to identify infectious plant diseases. Journ Jamaica Agric. 
Soc. 20(1) : 6-12, 1916 

Annual Report of the Microbiologist 1916-17. Dept. Agric. 
Jamaica. Ann Rpt. 1916-17:28, 1917. 

Leaf roll disease of Irish potatoes. Jamaica Journ. Agric. Soc. 
23:44-46, 1919. 

A comment on Wortley's paper (Phytopathology 8: 507-529, 1918.) 
The author recommends preventive methods specially rouguing. 

Mottling or yellow stripe disease of sugar cane. Journ. Jamaica 
Agric. Soc. 23: 344-347, 1919. 

A compiled account of the disease now prevalent in Porto Rico and 
southern United States. Description of damage, symptoms, distribu¬ 
tion, variety attacked and control measures are given. The disease 
is not known in Jamaica. 

Report of the microbiologist, 1918-19. Jamaica Bd. Agric. & 
Dept. Pub. Gard. & Plantations Ann. Rpt. 1918-19:26, 1919. 

Brief note on thread blight of coffee caused by the fungus Pellicu- 
laria Koleroga, 

Late blight of Ii4sh potato. Journ. Jamaica Agric. Soc. 23 r 
10-^6, 1919. 

Popular. 
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Bud-rot disease of coconuts. Journ. Jamaica Agric. Soc. 22: 
331-333, 1919. 

This is a discussion of Thielaviopsts paradoxa and Phytophthora 
8p. The forms of the diseases are (1) pine-apple leaf bitten disease, 
(2) hard or little leaf-bitten disease, (3) Phytophthora leaf-bitten 
disease and (4) Bhinoceros beetle leaf-bitten disease. 


Bud rot of coconuts. Journ. Jamaica Agric. Soc. 23-23-25,1919. 

Becommends methods of control. 


Report of the microbiologist, 1920. Ann. Rept. Dept. Agric. 
Jamaica, 1920:24-25, 1921. 

Beports Panama disease of banana, bud rot of coconuts, leaf bite 
of coconut. Also the isolation of Ehiaoctonia and Pythium from the 
roots of trees. 


Notes on two diseases of the coco-nut palm in Jamaica caused 
by fungi of the genus PhytapMhora. West Indian Bull. 
18:61-73, 1920. 

A report of studies on Phytophthora palmivorum Butler and P, 
paralitica Dastur. 

Leaf stalk caused by P. parasitica Dastur. West Indian Bull. 
18:70-73, 1920. 


The mosaic, mottling or yellow stripe disease of sugar cane. 
Jamaica Dept. Agric. Leaflet 13 p., 1920. 

Popular. 


Diseases of |)lant-8ugar cane. Jamaica Dept. Agric. Ann. Rpt. 
1920:26, 1920. 

Brief reference to sugar-cane mosaic. First record in Jamaica. 


A disease of Liberian coffee in Surinam Agric. News (Barba¬ 
dos 20(495):126, 1921. 

This note refers to Bull. 20 by Stahel, Surinam Dept, of Agric. 
March 1920. Occurs on C, Uberica and to some extent on C. arabica. 
Probably a virus disease but Jiot rec'ognized as Such. The disease 
is described. 


The mosaic disease of cane. Agric. News (Barbados) 20(496) 
142, 143, 1921. 

This note refers to a bulletin on Mosaic, Mottling, or yellow-stripe 
disease of cane. Published by the Jamaica Dept. Agric. 1920, 
The symptoms are described. 
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Boot disease of sugar cane. Agrie. News (Barbados) 20:156- 
159, 1921. 

A note based partly on other publications. 


Relation between cacao pod rot and coconut bud rot. Agric. 
News (Barbados) 20(507): 318, 1921. 


Stem-end rot of citrus fruits during shipments. Agric. News 
(Barbados) 20:334, 335, 1921. 

This note refers to the Agricultural Extension Notes from the Porto 
Rico Agricultural Ept. Rta in which Henricksen states that there 
are rots due to Diplodia natalensis which may bo the common wound 
parasite Lasiodiplodia (Diplodia) iheohromae. 


Some recent observations on red ring diseases of the coconut. 
Agric. News (Barbados) 20:350, 351, 1921. 

This note gives the results of infection experiments 


Some recent observations on red disease of the coconut, Agric. 
News (Barbados) 20:334, 1921. 

A study of the nematode causing this disease. 


Resort on the Agric, Dept. St. Luc'ia, Imp. Dept. Agric. West 
Indies, 31 p., 1922. 


Bud-rots of the coconut palm in West Indies. Proc. Imp. Bot. 
Conference 1922:153-158, 1922. 


Oospores in cultures of Phytophthora faheri. Kew Bull. Misc. 
Infor. 9:257-262, 1922. 

A discussion of this fungus which attacks cacao in the West Indies. 


A fungous decay of nutmegs in Grenada. Agric. News (Barba¬ 
dos) 21:519 p. 93, 1922. 

This disease of nut meg (Munstiea fragrana) is apparently due to 
a Phomopaia. 


Experiments on red ring disease of the coconut in Grenada, 
Agric, News (Barbados) 21:94, 1922. 


A case of a simple cure. Trop. Agric. (Trinidad) 1(4): 63- 
63,^1924. 

A review of Br. Wilbrink’s paper in Arch. Java Soikerindua. 
1:1928.. 
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Bananas resistant to wilt (Panama disease) Trop. Agric. (Tri¬ 
nidad) 1(11): 172-173, 1924. 

A brief reference to the disease and the possibilities of a resistant 

▼arietj. 


Three serious cane diseases not yet reported from the British 
West Indies. Proc. Ninth West Indian Agric. Conf. p. 84-89, 
1925. 


Obscure plant diseases of widespread occurrence. Sugar cane 
mosaic. Report of Proc. Imp. Conf. London, p. 122-131, 1924. 
(Rev. Appl. Mycol. 4(7): 442, 1925.) 


Seed-borne diseases. Trop. Agric. (Trinidad) 2(1); 8-9, 1925. 

A goieral discussion. 


Researches on Panama Disease. Proc. 9th West Indian Agric. 
Conf. 1024:51-53, 1925. 

A diseiiBidon of work. At one time believed tho disease might be 
due to some cause other than FttsarvUm ouhense. 


Bud-rots of the coconut palm in the West Indies. Kept. Imper. 
Bot. Conf. London, 1924:153-158, 1925. 

Befers mostly to Phyt^hthora palmivora. 


Withertip and blossom blight of limes. Proc. Ninth West In¬ 
dian Agric. Con. 1924:172-174, 1925. 

Befers to CoUetoiriohum gloeosporioides and Gloeoaporvum Umetti- 


Mycological notes. Selection of sugar-cane in Louisiana for 
tolerance to mosaic disease. Trop. Agric. (Trinidad) 2(7): 
150, 1925. 

A review of a paper in Planter and Sugar Manufacturer by Edger- 
ton A Taggart. 


The perfect form of StUbuni ftavidum Cke. in pure culture. Kew 
Bull. Mis. Inf. 1926(8) .*325-328, 1925. 

The material was from Trinidad. It developed a stage conform¬ 
ing to Maublanc & Bangels description of Amplwlia flavida. Also 
refers to qfnonyms. 

__ * Now^ W[iliain] 

The fungi of strigmatomycosis. Ann. Bot. 40(157); 69-83, 
192& 

Ncw^ described four strainB of Netnatospora, Ashby described 
then as (1) Sp^rmophyihora gossypU n. sp. on lint of cotton, in 
tonsto fmits and in seeds of cow peas. (2) Sremotheevim eym- 
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balariae Borzi in cotton bolls and tomato fruits. (3) NefMtOip&rm 
gossypU n. sp. on the lint of cotton and seeds of Datwra metel and 
Aaclepias ourassavica. (4) Nemathoapora ooryli Peglion. 


Behavior of some varieties of cane to mosaic disease in the 
Hawaiin Islands. Trop. Agrci. (Trinidad) 2(6): 132-13^ 
1925. (Rev. Appl. Mycology 6(1): 3, 1926.) 

A review. 


A wilt disease of bananas. Trop. Agric. (Trinidad) 8(6) :127- 
129, 1926. 

The author reports successful corn inoculations to tomato and to* 
bacoo. This disease was reported by Borer in 1910 and 1911. 


Mycological Notes. Trop. Agric. (Trinidad) 3(8-9): 60-61, 71, 
98, 1926. 

Brief discussion of the angular leaf spot of cotton (Bacterium 
malvacearwm E. F. Smith), gumming diseases of sugar cane (B, vau- 
oularwm £. F. S.), bunchy top disease of banana (based on studies in 
the east), and red stripe (Phytomonaa rubnlineana Lee et al) of 
sugar cane (based on work in Hawaii). 


Gumming disease of sugar cane in the British West IndSea. 
Trop. Agric. (Trinidad) 3(3): 50-51, 1926. 

Review of Matz’s work in Puerto Rico and discussion of symptoniB 
and distribution. 

Mentions the finding of gummosis of sugar cane in St. Kitts and 
St, Lucia. 


Bacterial Wilt disease of bananas. Kew Bull. Misc. Inform. 
1927(1): 14-18, 1927 

The organism was obtained from bananas in Trinidad and inoea- 
lated into tomato and tobacco plants. It produced symptoms and has 
cultural characters of Baoterivm aolanaoearwnv. 


The oospores of Phytophthora nicotianae Br. de Haan, with notes 
on the taxonomy of P. paradtica Dastur. Trans. Brit. MycoL 
Soc. 18(1-2) : 86-95, 1928. 

These studies were based on material obtained from the Dnteh 
East Indies, Florida and Trinidad. 


The bacterial wilt of bananas and plantains. Agric. Joum. 
Brit. Guiana 1(4): 217-220, 1928. 

A description of the disease which is attributed to Bacterium sokh 
rlkcearvm E. F. S. Also a discussion of the organism and methods 
for control. 
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Diseases of limes and sugar cane in West Indies. Kew Bull. 
Misc. Inf. 1929(7) : 209-214, 1929. 

Reports Gloeosporvum limettioolwn on limes in several islands and 
Baat/srium vaamUanm on purple transparent, Caledonia Queen in Dom¬ 
inica and on Ba 11569 in Antigua. 


Notes on two diseases of coconut palm in Jamaica caused by 
fungi of the genus Phytophthora, West Indian Bull. 18 
(1-2): 61-72, 1920. 


Gumming disease of sugar cane. Tropical Agric. (Trinidad) 
6(5): 135-138, 1929. 

This paper gives the results of studies on Bactervum vaaoulanm 
(Cobb) E. F. Sm. and of two other bacterial diseases of sugar cane. 

Oloeospomvm strains. Trop. Agric. (Trinidad) 8(12): 322-325, 
1931. 

This is a study of 32 strains isolated from bananas in Trinidad. 

Averna-Sacca, Bosario 

A Brusca. Contribucao para o estudo desta doenca em algunas 
plant as tropicaes e exoticas cultivadas no Estado de Sao Paulo. 
(La ‘‘Brusca^', Contribution to the study of this disease in 
some tropical and exotic plants cultivated in the State of San 
Paulo.) Bol. Agric. Sec."*Agric. Com. e Obras Pub. S. Paulo 
12(8): 557-609, 1911. 

A rather extensive, detailed work describing a disease of coffee 
which also attacks olives, cacao, almonds and other plants. The 
author believes it to be due to a physiological disturbance caused by 
low or high temperatures during the growing period of the plant. If 
the change is rapid and of short duration falling of the foliage oc* 
curs; but if the change is prolonged, death of the branches occurs. 
On the affected leaves and twigs several species of fungi are found 
but no one is the causal agent of the disease, therefore the author 
regards them as secondary. 


Molestias cryotogamicas do cafeeiro. (Cryptogamic diseases of 
the coffee tree.) Bol Agric. Sec. Agric. Com. & Obras Pub. 
(S. Paulo) 17(10) : 790-840, (11): 878-922, 1916. 

This is a systematic study of best known or reported diseases of 
coffee in Brazil caused by fungi. Gives descriptions of^ damage caused 
by each organism as well of the description of each one and is very 
well illustrated. 


Podridao das raizes do oa£4eiro, producida por una forma de 
mycelio esteril. (Rotting of the coffee roots caused by a 
sterile form of a mycelium.) Bol. Agric. Sec. Agric. Com. 
& Obras Pub. (S. Paulo) 18(5) : 376-880, 1917. 
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Description of a disease obserred on the coffee tree and reported 
in 1914 and 1917. The supposed cansal agent of the rottening of 
the coffee roots is the fungus Defnatophora necatria or a Dendrp^ 
phoma. The author is inclined to beUeve that it is identical to the 
fungus described by D'Herelle from Honduras Phihora vastatrim. 


Molestias das laranjeira. (Diseases of the orange.) Bol. Agr. 
Sao Paulo. Ser. 18:334-346, 1917. 


Molestias encontradas sobre as folhas do fumo de gergelim 
provenientes de Soeeono (Pernambuco) remettidas pela direc- 
toria de agriculture. (Foliage diseases of tobacco and ger¬ 
gelim) Bol. Agric. Sao Paulo 18: 984-986, 1917. (Bol. A^o. 
Sao Paulo, 19:70-71, 1918.) 

A disease of tobacco caused by Cerooapara soUmioolum and of 8e- 
samum mdiam caused by Ceroospora sp. 


Exame microscopico das jaboticabas enviadas pela directoria de 
Agriculture. Perrugem das aboticabeiras. (Rust jai)otica) 
Bol. Agric. (Sao Paulo) 19:68-69, 1918. 

Reports Uredo sp. on leaves of Myrdana jdboticaha and methods 
of control. 


Molestia das viderias (Diseases of grapes.) Bol. Agric. Sao 
Paulo 19:214r-220, 1918. 

Lists Gloeosporvam ampelophagum on V%t%8 rupeiitr%8 du Lot and 
F. rupestris paulxsta. Also OL phyacdosphorae on Niagara grapes. 


Molestias da macieria. (Disease of apple) Bol. Agric. (Sao 
Paulo) 19:430-433, 1918. 

Reports diseases caused by Ascodhyta sp. Pleospora herharvm and 
SphaereUa pomicola. 


(Cryptogamic diseases of cacao and of coconut.) Bol. Agric. 
(Sao Paulo) 21(1-3): 46-186, 1920. 


Service de insceccao e defesa agricola. Mpltikias do caf^eiro. 
(Service of defense and plant inspeatiiQd. Coffee diseases.) 
Bol. Agric. Sec. Agric. Comm. & ObraSf 3nib. (S. Paulo) 21; 
4r-5, 214r-219, 1921. ,, . 

Report on the disease causing rotting of the roots of the^.ilMPBe 
tree. The author states that it is eansed by the fungus Demaiophora 
neeatrix. 


Molestias da videira (Diseases of the vine) Bol. de Aerie. (Sao 
Pifnlo) Ser. 22(1-2): 6-16, 1921. 

Observation on Capnodiwm aaUdmm and PeataloMia 
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Algunas das molestias cryptogamicas do tobaco. (Nicotiana 
tabacum) (Some cryptogamic diseases of tobacco. (Nicotiana 
idbactm) Bol. Agric. Sec. Agric. Comm. & Obras Pub. (S. 
Paulo) M(7): 201-268, 1922. 


Algunas das molestias cryptog&micas mais communs da baunilla 
(Vamlla planifolia) nos estados de S. Paulo o S. Catherina. 
(Some of the most common cr 3 rptogam'ic diseases of vanilla 
(Vanilla planifolia) in the States of S. Paulo and S. Cathe¬ 
rine.) Bol. Agric. Sec. Agric. Com. & Obras Pub. (S. Paulo) 
23(9-10): 282-305, 1922. 


Os gasteromycetes mais communs nas hortas nos pomares e nos 
campos. (The most common gasteromycetes in the vegetable 
gardens, orchards and fields) Bol. Agric. Sec. Agric. Com. & 
Obras Pub. (S. Paulo) 23(9-10): 306-310, 1922. 


Segunda contribucao para o estudo das moestias cryptogamicas 
do cafeeiro. (Second contribution to the study of the cryp¬ 
togamic diseases of coffee.) Sec. Agric. (S. Paulo) Ser. Publ. 
63 p., 1925. 


Algunas das molestias cryptogamicas que atacan os fructos do 
cacauerio no littoral paulista. (Some of the cryptogamic dis¬ 
eases which attacks the caoao fruits in the. S. Paulo coast.) 
Bol. Agric. Sec. Agric. Com. & Obras Pub. (S. Paulo) 26; 
518-539, 1925. 


As manifestacoes patliologicas que acompahan o desenvolvimiento 
da broca Stephanoderes hampevi, Perr. (8. coffeae Hag.) nos 
frutos on nas sementes de cafeiro. (The pathologicaJ mani¬ 
festations acorapanying the development of Stephanoderes 
hampeii Perr. (8, Coffeae Hag.) in the fruits and seeds of the 
coffee trees.) Com. de Estudio de Debellacao da Praga Cafeira, 
Sec. Agr. Com. e Obras Pub. 16, 87 p., 1926. 

Extensive and interesting work very well illustrated with diagrams 
in relation to the fungi that develop in the lesions of the coffee bm'* 
ries caused by the borer Stephanoderes hampei. 


Contribuicao para o estudio das molestias cryptogamicas das 
roseivas (Pungous diseases of roses) Sec. Agric. Com. e Obras 
Publ: Bstado Sao Paulo (Brasil) 67 p., 1926. 

Descriptions, symptoms and distributions of diseases of roses. Also 
the life histories of the fungi. 


Algunas molestias cryptogamicas novas do systema radicular 
do eaf4eiro. (Some new cryptogamic diseases of the coffee 
root system.) Com. de Estudio e Debellacao da Praga Ga- 
f£ira. Sec. Agric. Com. & Obras Pub. 17 p., 1926. 
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In this paper the author considers in detail several diseases of the 
coffee roots. Among the diseases mentioned are those caused by the 
fungi, Stitbum radxo^perdaf Polyporus sp., Glomerella oofeicola f. 
Badicicola Averna, CoUetotrichum radiMoolaj C. radidperda, Fusarium 
heteroaporiwm and other Fusaria, 


Sobre a presenca de um protozoario nos tecidos da canna de 
assucar atacadas pelo ^‘Mosaico'\ (On the presence of a 
protozoa In tissue of cane attacked by mosaic.) Bol. de Agric. 
Sao Paulo, (Brasil) 27(8-9): 183-204, 252-273, 303-319, 888- 
398, 1926; 28:173-182, 1927.) 

A histological study in which the author describes a protozoan liv¬ 
ing in diseased plants. The author believes this organism to be ths 
causal agent. 


Oh entomophagos cryptogamicos na broca do cafifeiro (Stephano- 
deres hampei Perr.) encontrados en S. Paulo. (The entomo- 
genous fungi of the coffee borer (Stephanaderes hampei, Perr.) 
found in S. Paulo). Bol. Agric. I^c. Agric. Com. & Obras 
Pub. Bol. Agric. S. Paulo. 81:10-24, 195-213, 1930. 


Contribucao para o estudio da biologia da Thielaviopsis paradoxa 
{de Seynes) Hohn., da Bananeira e da canna de assucar e 
sua pretensa relacao com o Melanconmm sacchari, Massee. 
(A contribution to the study of the biology of Thielaviopsis 
paradoxa (de Seynes) Hohn, from Ban^a and sugar cane 
and its supposed relationship with Melanconium sacchari, Mas¬ 
see) Rev. Agric. (Brasil) 7(3-4) : 114-130, 1932. 

A study of these two fungi in Brazil. 


Um entomophago cryptogamic do Caconema radiciola (Greef) 
Cobb Fmarimi mauroi n. sp. (A cryptogamic entomophage 
of Caconema radicOola (Greef) Cobb {Fusariuni mauroi n. sp.) 
Rev. Agric. (Brasil), 8(3-4) : 93-101, 1933. 

A description of the nematode. 

Acevedo, H. De 

Estado sanitorio vegetal des Cacaoerios em Belmonte. (Sanitary 
status of the cacao groves in Belmonte.) Correiro-Agric. 
Bahia 3:249-252, 270-274, 1925. 

Acevedo, N. 

Nota sobre um lichen per judicial ao Guaco {Mikanm scandens L.) 
(Notes on a licher injurious to Guaco Mikamia scandens L.) 
Rodriguesia 1(3): 33-84, 1935. 

Report of a lichen {Birigula clegwM Fde & Miill f. hirtella MUll 
*Arg.) leaf infection of the medicinal plant known in Argentine as 
Guaco” (Mikania aoandens L.). Preventive measures are recom¬ 
mended. 
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A “variola” do Mam64iro. (A “pox” ot Carica Papaya). Ro- 
drigue^ia 1(2): 91-93, 1935. 

Description to a leaf spot of Carica Papaya (Aspenaponum Cari- 
oae). The perfect stage (Myeosphaerella Cancae) was found in the 
pericarp of the fruit. Control measures are suggested. 


Nota sobre o ^^Diplodia” do Algodoeiro (Note on a Diplodia 
of cotton). Rodriguesia 1(2): 97-98, 1935. 

Beport of the record of Dtplodia gosaypxna on cotton bolls grown 
in experimental plots in Brazil during 1933. 


Azai, B. 

TTma nova moleslia da canna de assiicar (A new disease of sugar 
cane.) Bol. Agrie. (Sao Paulo) Ser. 28(9-10): 526-532, 
1927. 

Refers to Fawcett ^s work on cold clilorosis of sugar cane. 

B&ez, Horacio 

La rnlla o polvillo de trigo (Wheat rust), Defensa Agrie. (Uru¬ 
guay) 3:163-167, 1922. 

The disease is caused by Pucmnia pramiras ftitm. 


B&ez, J. 

Criptogamas parasitas observadas en la Prov. de Entre Rios, 
sobre las plantas cultivada'ST (Parasitic cryptogams observed 
in the Prov. of Entre Rios, on cultivated plants ) Argentina 
Bol Mins Agrie. de la Nacion. 26(1) : 3-21, 1921. 

Record of several fungous diseases occurring in Entre Rios Prov. 
on cultivated plants. 

Bain, F. M. 

Bronz leaf wilt of the coconut palm. Agrie. Soc. Trinidad and 
Tobago. 36(12) : 507-521, 1934. 

Popular. 


Report on wilt disease of coconuts for 1934. Admin Repr 
Dir, Agrie. Trinidad & Tobago. 1934:50-51, 1935. 

Baker, R. E. D. 

Maize stripe disease. Trop, Agrie. (Trinidad) 10(8) : 221, 1933. 

A brief note with reference to th^ transmission of this disease by 
Peregrimts maidis. 


Stripe disease of Maize. Trop. Agrie. (Trinidad) 10(12): 352,. 
1933. 

A brief description. 







290 THS JOUBNAXi 07 AOBIOULTUBB OF TttB t7NI?9B8IT7 OF P. B. 


Papaw root and oollar^rot. Trop. Agric. (Trinidad) 10(11); 
328^29, 1933. 

A deseription of the disease and experiments. Cause not deflnitdij 
determined, but Botryodiplodia theohromae was found. 

Root disease of lime in Monserrat. Trop. Agric. (Trinidad) 
13(6): 147-148, 1936. 

Although not considered primarily parasites the following organ¬ 
isms were obtained from branches and roots of lime trees affected 
with root disease and associated with attacks of Diaprepes larvae: 
Botryodiplodia Theohromae, Phomopsis (Diaporthe) Citri, and a Fusa^ 
rmm sp. Also SphaerostUbe repens a weak parasitic fungus. Wither- 
tip (Gloeosporwm limetticolum) has so far caused no serious losses, 
probably due to the dry climate of the Island. 

Notes on Trinidad fungi. I. Phytophthora, Trop. Agric. 
(Trinidad), 13(12) : 330-332, 1936. 

Ballon, H. A. 

Thrips and black blight. Trinidad Bot. Dept. Bull. Misc. 
Inform. ‘44:132-135, 1904. 

Report on the prevalence of some pests and diseases. West In¬ 
dian Bull. (Barbados) 13(4): 333, 1913. 

Insect pests and plant diseases. West Indies Imp. Dept. Agric. 
Grenada Dept. Agric. Ann. Rpt. 1918-19 :14-26, 1919. 

Balls, W. L. 

Notes on internal disease of cotton seed. Imperial Dept, of 
Agric. Agric. News (Barbados) 14:314, 1916. 

Balmaseda, F. J. 

Tesoro del Agricultor Cubano. 2nd. Edition. 2:154, 1893. 

A manual. 

Bancroft, 0[laude] K[eith] 

New West Indian Cacao pod disease. West Indian Bull. 11: 
84r-35, 1910. 

Description of a new species. Colletoiriowm CradmokH, 

A handbook of the fungus diseases of West Indian Plants. 
London, 70 p., 191i^ 

Fungi causing diseases of cultivated plants in the West Indies. 
.West India anl, 'Ii0(3): 235-268, 1910. 

A list ^ aiMMS with deecriptiont in amt cam. 
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A disease of the cacao plant. Boy. Bot. Gard. Kew, Bull. Misc. 
Inform 8:9S-95, 1910. 


A note on the occurrence of Fames semitostus in British Guiana. 
Joum. Bd. of Agric. British Guiana. 7(2): 91, 1914. 

A brief mention. 


A fungus disease of pepper (Capsicum spp.). Journ. Bd. Agric. 
British Guiana 1(3): 139-141, 1914. 

The disease is described. It is attributed to Colletotrichum nigrum 
E. & H. 


Fungus notes, Journ. Bd. Rgric. Brit. Guiana. 7(3): 141, 
1914. 

A leaf spot on an orchid (Phalaenopsis esmeraZda, Begnerii is at¬ 
tributed to Uredo orchidts Wint. A mildew on rose is attributed to 
Sphaeroiheca pomosa Lev. 

A disease affecting the sisal hemp plant. Journ. Bd. Agric. 
British Guiana 7(4): 181-182, 1914. 

The disease is caused by Colletotrtchum agaves Cav. The symptoms 
are described. 


The “new disease’’ or “dry disease” of the sugar cane. Journ. 
Bd. Agric. British Guiana. 7(4): 183-187, 1914. 

The disease is attributed to Marasmms sacchaH and symptoms are 
described. 


A leaf disease of Para rubber. Journal Bd. Agric. British 
Guiana 7(1) : 37-38, 1913. 


Plant diseases in British Guiana. Brit. Guiana Dept. Sci. & 
Agric. Ann. Rpt. 1914-16(2): 7-10, 1915. 


Report on the South American leaf disease of Para irubber. 

Journ, Bd. Agric. Brit. Guiana. 10:13—33, 1916. 

The disease is attributed to ^ Fusioladium maorosporum Kuyper 
(Aposphaeria Ulei P. Henn. of Brazil). The symptoms of the disease 
described. The author also discusses a die back and root diseases 
caused by Fames semitostus and ffpmenooJMete nostia. 

The author also reJers to two leaf spots in Brazil ,—DothideUa relei 
P. Iff enuT 4 Phtfllaehara huheri P. Henn. 
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The leaf disease of rubber. Conditions in Suriname. Journ. 
Bd. Agric. Brit. Quiana. 10:93-108, 1916. 

This is the disease attributed by the author to Fuaicladium macro- 
aporum Kuyper. It has been described by Massee as Paaaalora heveae 
and by Stahel as Melanopaammopais heveae* It attacks Heveae 
hraeilienats, H* guyanensia and H* confuaa* 

The official gazette of British-Quyana. 41: 374-379, 1916. 

The mango and bread fruit disease. Journ. Board Agric. British 
Guiana. 11:76, 1918. 

The disease is caused by Gloeosponum mangiferae and the losses are 
heavy. Becomonds spraying with Bordeaux mixture. 

Diseases in plants With special reference to fungi parasitic on 
crops in British Guiana. Journ. Bd. of Agric. Brit. Guiana. 
11:47-57, 1918. 

A popular paper containing list of diseases known to occur in 
British Guiana. 

Barber C[liare8] A[lfred] 

Report on diseases affecting the sugar cane in Barbados. St. 
John, 6 p., 1893. 

The mosaic or mottling disease of sugar cane. The main facts 
of the case to date. Int. Sugar Journ. 23(265): 12-19, 1921. 

A review of the studies on sugar-cane mosaic by Johnston, Grey, 
Edgerton, Earle, Fawcett, Stevenson and Brandes. 

Root disease of the cane in Barbados. Intern. Sugar Journ. 26: 
514-518, 1923. 

A review of the recent literature and of our knowledge of the 
subject. 


La situacidn actual en relacion con e] matizado en Cuba. (The 
present position as regards mosaic in Cuba.) Rev. Agric. 
Puerto Rico. 13(4): 265-272, 1924. (Int. Sugar Journ. 26 
(309) : 469-473, 1924. 

Experimental Agriculture in Jamaica. The Campaign against 
mosaic. Int. Sugar Journ. 26(309); 474-476, 1924. 

Account of the position of sugar-cane industry in Jamaica in regard 
to sugar-cane mosaic disease and campaign to erradicate it. 

The Havana Conference on Cane diseases. Inter. Sugar Journ. 
30(359): 575-582, 1928. 

^ A record of the discussion on diseases of sugar-cane. The greater 
part of the discussion was devoted to mosaic disease of sugar cane.. 
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Bardales, Manuel A. 

•Algunas enfermedades fungosas de los cafetales en Guatemala. 
(Some fungous diseases of the coffee grove in Guatemala.) 
Bol. Agr. & Caminos, Guatemala. 7(9): 433-436, (10): 49&- 
499, (11): 543-546, 1928. 

, The author describes and gives methods for controlling the follow¬ 

ing diseases. 

(1) Koleroga or ‘ ^ candelillo ’ ’ caused by the fungus CoiUcium 
Koleroga. 

(2) The leaf spot or ‘‘Iron stain’’ caused by the fungus Stilhella 
flavida and 

(3) The root disease of coffee caused by the fungus RosdUma acuila. 

Barker, A. C. 

Report on failure of Cacao crop in Dominica. 1892-93, Supple¬ 
ment to Leeward Ts. Gazette, April 27, p. 52, 1893. 

Barker, H[enry] D. 

Plant diseases and pests in Haiti. Int. Rev. of Sci. & Prac. of 
Agr. S. S., 4(1) : 184-187, 1926. (Rev. of Appl. Mycology 
6(9) :e583, 1926.) 

Barkelay, J 

Banana diseases. Journ. elamaica Agric Soc. 16:90-92, 1912. 
Barreto B[raulio] T. 

Algo sobre la extirpacidn del matizado. (Pacts on mosaic eradi¬ 
cation.) Rev. Agric. Com. & Trab. Cuba. 7(4) : 12-13, 1924. 
(Agricultura (Cuba) 2:8-9, 1924.) 

La situacion de la enfermedad ‘^Mosaico’’ en la Provincia de 
(^amagiiey (Mosaic disease situation in the province of Ca- 
magiley ) Agricultura (Cuba) 1:150, 152, 1925. 

Barrett, Mary F 

Three common species of Auricularia. Mycologia 2(1): 12-18, 
1910. 

Barrett, 0[tis] W[arren] 

Fungus diseases. Puerto Rico Agric. Expt. Sta. Ann. Rpt. 
1903:449-450, 1904. 

Notes on fungus diseases of occurrence m Puerto Kic*o. 

Diseases of Yautia. Puerto Rico 4&ric. Expt. Sta. Bull. 6:22- 
23, 1905. 

Fungus diseases. Puerto Rico Agric. Expt. Sta. Ann. Rpt. 1904 : 
397-399, 1905. 

Report of the Entomologist and Botanist. Puerto Rico Agric. 
Expt. Sta. Ann. Rpt. 1906:21-23, 1906. 
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Notes upon miscellaneous crops. Proc. of the Agric. Soo. of 
Trinidad. 7:303, 1906. 

Cacao pests of Trinidad. Proe. Agric. Soc. Trinidad & Tobago. 
7(10): 281-304, 1907. 

Barthe, A. E. 

Una enfermedad del cacao. Rev. Agric. Santo Domingo. 6(5): 
103-112, 1910. 

Popular. 

La oficina de Sanidad vegetal de la Secretarfa de Agricultura 
Comercio y Trabajo. Resumen de las plagas ya estudiadas 
y combatidas. (Review of the plagues so far studied and com¬ 
batted.) Rev. Agric. Com. & Trab. (Cuba) 3:290, 292, 296, 
1920. 

A report on the bud rot of the coconut with recommendations for 
its control. 


Bartlett, A. W. 

Notes on some plant diseases. Brit. Guiana Bot. Gard. Ann. 
Rpt. 1906-07:20-22, 1907. 

Brief notes on crop plant diseases. 


Report on fungus diseases of cotton. Brit. Guiana Official 
Gazette, March 13, 1907. 

Baylis, H. A., & Daubaney, B. 

A synopsis of the families and genera of Nematodes. London 
1926. 

An important paper for the study of nematodes. 

Beaurepaire Aragao, Hemique de 

t^ber Phytomonas Francdi, Anhandlungen aus dem Gcbiete der 
Auslandskunde. Hamburgeschc Universita, Bd. 26, Reihe D. 
Medicin, Bd. 2, Festschrift Prof. B. Noeht. (n.d.) 

Sur un flagell6 du latex de Manihot palmata; Phytomonas 
Francad n. sp. Compt. Rend. Soc. Biol. #7(27): 1927. 

Pesquizas sobre Phytomonas /roncaj-Untersudmngen fiber Phy- 
tomonOfS francai.) (This article is published in German and 
Portuguese.) Mem. Inst. Oswaldo Cm* (Brazil) 26(4) :299- 
306, 1931. 

Beckett, Edgar. 

Wilt disease of coconut pahns in Triafidad. Part L Agrio. 
Joum. of Brit. Guiana. 1(2) : 127-128^ 1908. 

A review of Briton-Jonca paper in Trop^ Agric Mi^ry 1928. 
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BaiUe, L. 

(Diseases and enemies of cacao.) Journ. Agric. Trop. 18(144): 
167-172, (145): 193-197. (146): 236-238, 1913. 

BelgravB, W. N. 0. 

Notes on the South American leaf disease o£ rubber. BritSsh 
Guiana, Journ. Bd. Agric. 16:132-138, 1922. 

This appears to be the same as an article in Agricultural Bulletin. 
Federated Malay States. The author refer to a paper by StaheL 
Bull. No. 34. Jan. 1907, Dept. v. d. Landbouw in Surinam. 

Bell, A[rthur] F[ranli:] 

Cane diseases in Louisiana and West Indies. Australian Sugar 
Journal. 18(10): 601-607, 1927. (The Planter (Abstract) 
78(8): 147-148, 1927.) 

The distribution of sugar-cane mosaic. Ref. Book Sugar In¬ 
dustry of the World. 7:31-32, 1929. 

Report of the results of the observations made by the author during 
1924-28, while visiting the most important sugar-cane producing 
centers.. Concludes by inserting a list of the seven major diseases of 
sugar cane with their geographical distribution. 

Sugar-cane diseases of North America and the West Indies. 
Queensland Agric. Journ. 2?t2): 99-104, 1927. 

Bell of Australia traveled through the sugar <’ane region and pub¬ 
lished this report in which he mentioned several disestses. 

Benatora, R. 

Pungos entomogenos dos Citrus (Entomogenous fungi of Citrus), 
Rodriguesia 1(2): 7-10, 1935. 

Brief popular notes on the following entomogenous fungi found on 
Citrua, in Brazil: Aachersonia dleyroidia, which is very commonly 
parasitic on Aleyrodidae on orange leaves; A. goldxana which chiefly 
attacks Dialeurodea citrifoU; A. tufbinaia which attacks coccids; 
Sphocxerostxlbe awrantHcola, 8, fiammea, 8, coocidophthora, Podonectria 
coodcola, Myriang^wm durioei and 8€ptobasitt%m albtdwn which is 
abundantly present in most Citrus plantations in Brazil and may cause 
considerable damage by infecting large areas of the surface of the 
fruit near the peduncle. 

Beikdfly, Miles Joaeph. 

Enumeration of some fungi from Santo Domingo. Ann. Mag. 
Nat. Hist, n, 9. 

Notices of some Brazilian fungi . . . being a sequel to the con¬ 
tributions towards 4 flora of Brazil by G. Gardner. London 
Journ. Bot 2: 629-643, 1843 
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__ & Curtis, M. A. 

Ezotic fungi from the Hchweinitzian herbarium, principally 
from Surinam. Joum. Acad. Nat. Sci. Phila II. 2:277-294, 
1853. 


Rio Negro fungi. His decades of fungi LI, LXII. Hook Joum. 
Bot. & Kew Garden Mise. 8:129-144. 169-177, 193-200, 233- 
241, 272-280, 1856. 


On some new fungi from Mexico. Joum. Linn. Soe. Bot. 9: 
423-425. 1866 


On a collection of fungi from Cuba. Part H including those 
belonging to the families Gasteromycetes, Coniomycetes, Hy- 
phomycetes. Plvcomycetes and Aseomvcetes. Journ. Linn. 
Soe Bot. 10 391. 1869. 

_, Ss Cooke, M. C. 

The fungi of Brazil including those collected by J. M. Trail, in 
1874. Linn Soc. Journ. Bot. 16:363-397, 1876 


Fungi brasiliensis in provincia Rio de Janeiro a elar Dr. A. 
Glaneion lecti: In Warming, W. Chmbolae and flora Brasiliae 
Part XXV Vidensk. Madd. Nalnrli For Kjobenh 31/32: 
31-34, 1879, 1890. 

Betancourt, P. E. 

El Mosaico en Cuba (The mosaic in Cuba.) Rev. Agr. Com. 
& Trab. Cuba 7:23-25, 1925. 

Bertoni, M. S 

Una nueva enfermedad del eafeto. (New coffee disease) Rev. 
Agr. Cicn. Apl. Paraguay 1(4-5): 211-223, 1898. 

A summarized account of the coffee-plant diseases. The author 
degcnbes them briefly including a new one which attacks the coffee 
roots, which is caused by the fungus Hhizocfoma stthepigea n. sp. 


Contribncion al estudio de la gomosis del naranjo. Agronomia 
(Puerto Bertoni) Paraguay, 6:77-89, 1911. 


La gomosis de los citrus y un luievo medio preventive y cura- 
tivo. (Citrus gumosis and means to prevent and cure it.) 
Ann. Cient. Paraguayos, Ser. 2:408-421, 1919. 

Besadola, Giacomo 

Hymenomycetes Puegiani a cell viris P. Dusen et 0. Nordensk- 
gold lecti ofver K. Svenska Vetensk-Acad. Fdrhandl 67: 311- 
330, 1900. 
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Bianobi, Angd T. 

Enfermedai} de la papa. (Potato diseases.) Sucor (Ai^eutina) 
1(6):8-9, 1920 

A discussion of dry rot (Fusarium solani) wet rot (Phytoph- 
thora infestans,) 

Enfermedades de la papa (Potato diseases). Defensa Agric. 
(Uruguay) 2:31-32, 1921. 

A brief discussion of Phytophthora mfestana, Fttsarkm solani and 
BaoHUks amylohaotor. 

Bird, Maurice 

Soil hygiene in its relation to disease of cane. Journ. Bd. of 
Agric. Brit. Guiana. 18:256-261, 1925. 

The toxic action of magnesia on sugar cane. Agric. Journ. of 
Brit. Guiana. 3(3) : 176-179, 1930. 

A brief of discussion. 

Bitancourt, A[gegi8lan] A. 

Doencas cryptogamicas das plantas cultivadas. (Cryptogamic 
diseases of cultivated plants.) Agronomia, Brazil, 1:23^-253, 
1930. 


As manchas das Laranjas. Descricao das principals manchas, 
podridoes e outras alteracoes das Laranjas, e dos meios para 
combat e-las. (Orange spots. A description of the chief spots, 
rots, and other disorders of oranges and measures for their 
control.) Inst. Biol. Defensa Agric. e Animal, Sao Paulo, 
Polh. 63, 135 p., 1934. 

This is a very useful publications about the chief orange troubles 
occurring in Brazil. It contain practical control measures. 

-, Ooncalves, R. D., & Oameiro. J. O. 

Relacao das doencas e fungos parasitas observados na ceccao de 
phytopathologia durante as annos 1933 e 1934. (Report on 
the diseases and paraflitic fungi observed in the section of 
phytopathology during the year 1933 and 1934.) Arch. Inst. 
Biol. Def. Agric. Anim., S. Paulo. 4:206-211, 1935. 

The report contains records of Leptosphcieria mmarum on banana, 
Chaetothynna musarwn on Giant fig fruits and a storage rot due to 
Stachyhdtim theobromae. Also a fruit rot of avocado due to Acros- 
talagmus ctrmdbarimts. Also a species of PestcUozzia oft the branches 
of avocado. Beets were affected by curly top. 


As doencas de virus dos Citrus (Virus diseases of Citrus). 
Biologico, Sao Paulo (Brazil) 1(8): 255-262, 1935. 

Although not conclusively demonstrated the author states that com¬ 
parative studies based on the relevant literaturo and his own observa- 
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tions have shown considerable analogies by the syptcms caused on 
citrus trees by psorosis, leprosis^ ring blotch and zonate chlorosis and 
would tend to confirm the view that these diseases are due to virus 
agencies. He compares the symptoms in different species in Brasil 
and in United States. 

-& Jenkins, Anna E. 

Areolate spot of Citrus caused by Lepiosphaeria bondari. Phy¬ 
topathology 26(9) : 884-886, 1935. 

English and Latin diagnoses are given of Leptosphiiena bondan 
n. sp. the agent of aerolate spot a disease of Citrus occurring m Brazil, 
Butch Guiana and Venezuela. 


A Hemileia e o Brasil (Uemilem and Brazil.) Rev. Inst. Cafe 
S. Paulo (Brasil) 10(105): 2106-2109, 1935. 

Brief popular notes giving the history and distribution of the fungus 
Hemileia vastarix, the causative agent of coffee leaf rust. The author 
attributes the great Brazilian coffee production to the absence of this 
destructive disease. 


Una protozoario parasita do Cafeeiro. (A protozoon parasitic 
on coffee.) Rev. Inst Cafe. 10(107) : 2486-2490, 1935. 

The author reports a cochineal insect (Cerocoocus parahyberms) and 
and the protozoon Mhieoecm ooffeae associated with phloem necrosis 
of coffee m the plantations of Parahyba and Pernambuco, Brazil. 
He discusses Stahel’s (from Burinam) observations on the subject. 

_, & Jenkins, Anna E. 

Elsinoe Fawcetti, the perfect stage of the Citrus scab fungus. 
Phytopathology 26(4) : 393-395, 1936. 

English and Latin diagnosis are furnished of Elsinoe FawcetU n. 
sp. the causal organism of scab lesions on C%trus nobiUs rind in Brazil. 

- , &- .... 

Perfect stage of the sweet orange fruit scab fungus. Mycologia 
28(5) : 489-492, 1936. 

The authors state that the perfect stage of the sweet orange fruit 
scab fungus [Sphaeceloma Fawoettii visoosa) was fou:id in 1936 on 
Bahia Naval orange (Citrus smensts) from San Pailo, Brazil. A 
description of the fungus follows. The conclusions arc that the mor> 
phological differences indicated are believed to warrant the separation 
of the variety visoosa from Elsinoe Fawoetti and its erection into 
distinct species for which E, australis n. sp. is suggested. The conidial 
stage is correspondingly renamed 8, australis Bitancourt & Jenkins. 


8tomiopelHs citri n. sp. agente da ‘‘fuligem^’ dos Citrus no 
Bstado de Sao Paulo. (Sfomiopeltis citri n. sj) the causal 
agent of sooty blotchof Citrus in the Stale of Sao Paulo.) 
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Arq. Inst. Biol, de Defensa Agric. & Animal, (Sao Paulo) 5, 
12 p., 1934. 

The author gives a detailed morphological account of a fungus, 
considered as a new species. It causes sooty blotch on citrus. The 
species affected are sweet and sour oranges, lemons and Cttrw 
trifcHiaia. 

Blaixi, Walt«r Leroy 

Comparative morphology of Dothideaeeous aiul kindred ‘.tro- 
mata. Mycologia, 19(1) : 1-20, 1927 

Blanchard, ECverard] E. 

Principales insectos y enfermedades que perjudican el cultivo 
de la yerba mate. (Chief insects and diseases detrimental to 
the cultivation of “yerba mate.”) Min Agric. Nac. (Buenos 
Aires) Sec. Prop, e Inform. Circ. 736, 42 p., 1928. 

This paper gives a record of several diseases. 

..., & Carrera, O^sar 

Caiisas que originan p6rdidas en los cultivos de trigos en el Bur 
de la Prov. de Buenos Aires, Este y Norte de la Pampa. 
(Causes that originate losses in wheat culture in the South 
of Buenos Aires, Province and East & North of the Pampa.) 
Argentina, Bol. Min. Agric. 32(1): 3-10, 1933. 

Most of this report is devoted to the losses caused by different 
forms of wheat foot-rot.*"' 


Principales insectos y enfermedades que perjudican los cultivos 
citricos en la Republica Argentina. (Principal insects and 
diseases which damage the citrus crops in the Argentine Re¬ 
public.) Min. Agric. Nac. (Buenos Aires) Sec. Prop. & 
Inform. Circ. 816, 114 p., 1930. 

Notes on symptoms, etiology and control of a great number of 
diseases of citrus in Argentine. Control methods and fungicide for¬ 
mulas are given. 

Bodkin, G. E. 

Black blight. Joum. Bd. Agric. Brit. Guiana. 6:83, 84, 1912. 

A black fungus which the author call Aachersonia aleyroidAs 

Bondar. Gregorio 

Heterodera rudicieola. Bol. Agr. (Sao Paulo) Brazil, 16(4): 
329-330, 1915. 

Account of the author’s observations in regard to the nematode, 
Heterodera radicicola* He believes that this nematode does not attack 
coffee roots under normal conditions. 
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0 cacao. II, Molestias e inijnigos do cacaoeiro. (The cacao. 
II, Diseases and pest of the cacao tree. Sec. da Agric. Indus. 
Comm., Yicao e Obras Publicas, Bahia (Brazil), 126 p., 1925. 

Discusaea PhytopMhora faieri, LatioXiplodia (Botryodlplodia) theo~ 
brofnae, Cortiowm Ulaoo-fuaoum (C, aalmonioolor) and Marasmim 
pemiidosw. 


Insectos damninhos e moestias das laranjeiras no Brasil. (In¬ 
jurious insects and diseases of the orange in Brazil.) BoL 
Lab. Path. Veg., Bahia. 7:79, 1929. 

Boergesen, F., & Paulsen, 0. 

Om Vegetation paa de dansk-vestindiske Oer. Bot. Tidssk 22: 
111-113, 1898. 

Contains numerous records and descriptions of fungi from St. 
Thomas. 

__., & Raunkiaer, C. 

Mosses and lichens collected in the former Danish West Indies. 
Dansk. Bot. Arkiv. 2:1-18, 1918. 

Borg, J. 

Orange culture and diseases. Bull. Bot. Dept. Jamaica. N. S. 
7:129-142, 1900 

Bos, Bitzeman 

Over Krulloteii en Keksen-besems in the cacaoboomen in Suri¬ 
name. Tijds-chrift over Planzeiekten 6:65, 1900. (Zeitscrift 
fiir Pflanzenkrankheiten 11:26-30, 1901.) 

The fungus causing this disease (witch-broom) was described by 
Bitzeman Bos as Exoolscus theohromae. 

Bouquet de la Qnye. 

La regeneration des plantations de caf^iers dans les Antilles. 
Bulletin des Seames de la Societe National d^ Agriculture de 
France, Paris, 69: 683-687, 1899. 

Bourne, B. .4. 

Fungoid attacks reported or ol)served. Dept. Agriculture (Bar¬ 
bados) Kpt. 1920-21:10-11, 1921. 

A report on Entomology and Mycology in the Report of the 
Dept of Agric. for the Barbados, 1921-22:9-16, 1922. 

Rhtzoctonia solani and JS. pallida attack sugar cane. Also reports 
Colletotrxchum faloatum, Cephalosportum aaoohan, Leptosphaeria sac- 
chan, Thtela/oiopsis pa/radoxa, Ceroospora vagimae, Eelmmthosporiwn 
saoohan and BhieooftofUa griaea (Scleroiimi griaewm). The author 
also reports Ehizootonia femtgena on Andropogon sorghtm soo- 
charaius. 
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Report of the Assistant Director of Agriculture on the entomo¬ 
logical and mycological work carried out during the period 
under review. Dept. Agric. Barbados, Rept. 19SQ~28:7—9, 
1923. 

Reports Phomapsis vexans on eggplant, Glomerella pstdn on Psvdvwm 
Oitafava, UsMago spp. ott vniermedvus var. aadulua and 

mosaic on attgar cane. 


Morphological similarity between the PythAumAike fungus found 
associated with diseased sugar-cane roots in Hawaii and Puerto 
Rico. Journ. Dept. Agric. Puerto Rico, 8:61-70, 1924. 

A comparative study. ^ 

Bovell, J[olm] B[edinan] 

Field treatment of the diseases of sugar cane in the West Indies. 
West Indian Bull. 1(1): 33-42, 1899. 


The use of entomogenous fungi on scale insects in Barbados. 
West Indian Bull. 12(4): 399-402, 1912. 

This paper gives brief discussions of several fungi. 


Sugar-cane mosaic. Barbados Dept. Agrid. Ann. Bpt. 1921-22: 
19, 1922. 


Plant inspection and fumigation Dept. Agric. Barbados Kept. 

1917-18-31-32, 1930. 

Refeis to Colletotr%chv>m falcatum, Cercospora vaginae and Maras- 
mvus sacchari. Also to the use of Cephalospormm l€cam>n for the con¬ 
trol of Coccus vindxs, 

Brandes, E[lmer] W[alker] 

Report of the plant pathologist. Porto Rico Agr. Expt. Sta. 

Ann. Rpt. 1915:34-36, 1916. 

Brief notes on the work of the Division during the year. He makes 
emphasis on the jnacticability of controlling coffee diseases. 


Report of the plant pathologist. Porto Rico Agr. Expt. Sta. 
Rpt 1916:28-31, 1918 


Banana wilt (Panama disease) Puerto Rico Agric. Expt. Stat. 
Rpt. 1916:29-31, 4-5, 1918. 


Distribution of Fusarium cubense, E. F. S., the catlse of banana 
wilt Michigan Acad Sci. Ann. Rpt. 20:271-275, 1918. 


A discussion. 
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Banana wilt. Phytopathology 9:399-389, 1919. 

Kavangerie sugar cane in Puerto Rico. Facts About Sugar 21 
(18): 422-424, 1926. 

Bresadola, J., Henning, P., & Magnus, P. 

Die von Herrn P. Sintenis auf der insel Porto Rico 1884-1889 
gesammeltenpilze. Reprinted from Engler Bot. Jahrb. 17; 
489-501, Leipzig. 1893. 

Fungi Brasilienses, lecti a Cl. Dr. Alfredo Moller. Hedwigia 
36:276-302, 1896. 

Briant, A. K. & Martyn, E[ldred] B[ri(lgeman] 

Diseases of cover crops. Trop. gric. (Trinidad) 6(9) : 258-260, 
1929. 

The authors discusses three diseases of the suu hemp (Crotalaria 
juncea) as follows: wilt (Fusarium udum Butler), anthracnose (Coh 
letotriohwn curvattm n. sp.) and a leaf spot (Cercospora sp.). On 
the sword bean (Canaval%a enaiformis) a disease caused by ScleroUum 
rolfsii. On cow pea (Vigna oat jag) a leaf spot (Cercospora orMenta) 
a mildew (Oidnm) and a mosaic. On the pigeon pea (CaJanus 
indicus) a rust (Uromyoes dolichoh) and a stem canker. On the 
Belgian bean (Stieolohium ateminvm) a leaf spot (Cercospora sp.) 
and a disease caused by Cortiatm vagtm. 

Tomato diseases in Trinidad. eTourn. Imp. Coll. Trop. Agric. 
9:63-70, 101-105, 1932. 

A discussion of wilt (Bacterium solanaoearum, £. F. 8., Fusaritm 
lyoopersici Sacc., Sdlerotvum rolfsii Sacc.), leaf mould (Cladosporium 
fulvum Cke.), blight (Septoria lyoopersici Speg.) fruit rot Fhoma 
destructiva (Plow.) C. O. J. mosaic (virus), root Knot (Heterodera 
radioioola), late blight (Phytopthora sp.), bacterial blight (BaoiUut 
aroideae Towns.), fruit rot (Phomopsis spp.) Also diseases caused 
by Oloeosporium sp. and Fusarium sp. Also blossom end rot and 
blossom drop. 

Briton-Jones, H. B. 

Mycological notes, I Trop. Agric. (Trinidad) 4(5): 88, 1927. 

Bhisoctop,ia hataticola and E, crooorum attacks Oossypiwm hsrha- 
oewm and G, arhoreaum. E, hataticola also attacks rasava. 


Bhizoctonia hataticola (Taub.) Butt. Trop. Agric. (Trinidad) 
4(8): 147-148, 1927. 

This fungus causes a die back. The author established the identity 
of this fungus and Macrophoma oorokori. 


Mycologli^ and bacteriologicid problems (in sugar-cane produc- 
tion^^- 'Tr<^. Agric. Suppl. (Trinidad) 4(9): 51, 1927. 





BOSLlCXHtAPHY—MYOOLO0Y AND PHYTOPATHOLOGY f 803 


Mycological notes. Mascrophomvna phaseoli (Maubl.) Ashby. 
Trop. Agric. (Trinidad) 4(10) : 194-195, 1927. 

Eefers to the Gadd & Small controversity on Bh%zoctoni<i batat%cola 
{Macrophoma phaseoU). 


Report on a visit to St. Lucia, March, 1927. 


A note on green muscardine {Meiarrhizium anisoiyliae Sorokin.) 
Minutes and Proc. Froghopper Invest. Ctte. (Trinidad & 
Tobago) 9:293-305, 1927. 

A brief review of the previous work for the control of Tomaspis 
saeeharina in Trinidad by the use of Meiarrhisfitm anisipliae. 


Root diseases in the British West Indies and note on Diaporthe 
perniciosus Marshall or a closely^ related species. Tropical 
Agric. (Trinidad) 5:496, 1928. 


Witch broom disease. Trop. Agric. (Trinidad) 6(1): 20-22, 
1929. 

A review of Stellas witch broom disease of cacao and its control. 


Wilt disease of coconut palms in Trinidad. (Part 1) Suppl. 
to Trop. Agric., (Trinidad) 6:1-2, 1928.. 

The coconut is attacked by two diseases; the bud rot (Phytoph- 
ihora palmivorum) and ring rot {ApheUnehUB cooophilm). The au¬ 
thor gives a historical discussion of these two diseases. He then de¬ 
scribes a false wilt, bronze leaf wilt caused by soil and a yellow 
leaf or tapering stem disease. Also control measures. 


Root diseases in the British West Indies and a note on Diaporthe 
perruAcioms Marchal or a closely related species. Trop, Agric. 
(Trinidad) 6(4): 79-82, 1928. (5) : 107-110. 

The author gives a general discussion of Maorophomina phaseoU in 
the West Indies, a list of synonyms and also a discussidn on Sphaero- 
stilbe repens, SoselUnia pepo, B, bwiodes, Pythiaoystis oitrophora, 
Pomes lignosus, Diaporthe perMoiosa, die back and wither tip of 
limes, etc. 


Gummosis in Barbados. Trop. Agric. (Trinidad) 6(12) :340, 
1929. 

Probably the first record in Barbados. 


Wilt disease of coconut palms in Trinidad. Part II. Trop. 
Agric. (Trinidad) Suppl. 6:1-12, 1929. 
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Control of the American leaf disease (OmphaUa flavida) on 
Arabian coffee in Trinidad Mem. Imp. Col. Trop. Agric. Tri¬ 
nidad, Mycol. 2, 8 p., 1930. 

Account on the dvstribution of this disease and the conditions that 
effect its spread. 

_, & Marshall, E. 0. 

Observations on sypre (Cordda alUodora L ) in Trinidad with 
special reference to canker disease (Pticcinia corddae (P. 
Henn.) Arth.) Part I. Mycologia. Mem Imp. Coll. Trop. 
Agric. Trinidad No 3:3-7, 1930. 

The author discusses the fungus (Puoowna oord%ae (P. Henn.) 
Arthur., giving its description; hyperparasite (TuberouUna vinosa 
Sacc.) and control measures. 

__ & Oheeseman, E. E. 

Witch broom control New aspect of witch broom control in 
Trinidad (Marasmms perniciosus Stahel) Trop. Agric. (Trini¬ 
dad) 8(4): 79-89, 1931 

A very complete report of work by the author 


Trinidad plant diseases; notes on some disease of main crops in 
Trinidad Trop Agri. (Trinidad) 8(1) • 300-302, 1931 


Stripe disease of corn {Zea mays, L ) in Trinidad Trop Agric. 
(Trinidad) 10(5) 119-122, 1933. 

The author observed since 1929 a stripe disease of com which oc 
cur red in Trinidad and closely resemblmg that described by Stahl 
in Cuba That disease was associated with the leaf hopper Peregnnins 
ma%d%8 as vector, both in Cuba and Tanganyka. The author described 
the disease and his observations on inoculation studies A similar 
disease resembling the one under discussion was observed also on 
sorghum 


Thread blights in Trinidad Journ Imp Coll Trop Agric. 

11(2)-. 55-57, 1934. 

A very througli study of these blights The authoi attribute the 
disease to Cortuyium KolerogOf C, Stevensw and to an undetermined 
species 

_, & Baker, B E. D. 

Notes on some other fungous diseases in Trinidad 1933 Journ. 

Imp. Coll Trop. Agric. 11(2): 67-68, 1934. 

The authoi gives a discussion of Septohasidtwn sp. on grape fruit, 
BhUtootoma solmt on briar rose, Cortiomm salmoiiwolor on grape fruit 
and Bderotvam rolf8%% on several plants. 
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The control of scab disease (Sporotrichum citri Bntler) in the 
British West Indies. Trop Agric. (Trinidad) 10(2): 40-42, 
1933. 

The results of spraying experiments. This treatment also controls 
the leaf spot (Colletoinokum zmgibens) of ginger. 

Preliminary trials with a combined insecticide and fungicide.— 
Trop. Agric. 10(3): 80-84, 1933. 

A brief account of experimental woik for the control of Maraamitts 
pernxcio&VA on the cacao. Also for the control of Phytophthora pal- 
mivora on cacao 


The diseases and curing of cacao London, McMillan Co, 161 p., 
1934 

A manual It contains much infoimation on cacao diseases in 
America 


Problems connected with root disease of sugar cane in Antigua. 
Trop Agric (Trinidad) 13(1) *5-8, 1936 

Refers to Mnuismxua bauharu SdcioUim rolfsii, and Bactenum 
i a^(vlaium 

Britton, N[athaniel] L[ord] 

The vegelation on Mona Island, Ann Mo Bot Garden 2*33- 
58, 1915 

It coiitaiiiB a list of Bat>wmyc< t(a and Vredmales. 

Brooks, Archivald Joseph 

ln\estigations jn connection with cacao-root disease 8t. Lucia 
Dept. Agric Ilpt 1913“14:8, 1914. 

Report on the Agricultiirdl Department, St Lucia, Imp. Dept, 
of Agric West Indies Report. Agric. Dept St Lucia, 1918- 
19 32, 1920 

Brown, D. H. 

The cultivation of yams (Fungous and insect pests.) Trop. 
Agric (Trinidad) 8:231-236, 1931 

Bruner, S[tephen] 0[ole] 

La ‘‘Phomopsis’^ de la berenjena (Eggplant Phomopsis.) Rev. 
Agric. Com. & Trab. Cuba. l?368-369, 1918. 

La pudricion del tomate y raodo de evitarla (Decay of tomatoes 
and methods of prevention.) Rev Agric. Com." Trab. (Cuba) 
1:300-301, 1918. 

A report on decays of tomatoes exported to the United States in¬ 
cluding a list of several fungi. 
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Enfemedades de la vid en Cuba. (Diseases of the grape in 
Cuba) Rev. Agric. Com. Trab. (Cuba) 1:406-409, 1918. 

A report on several diseases. 


La ‘‘Phomopsis” de la berenjena (Phomopsis disease of egg¬ 
plant.) Rev. Agric. Com. Trab. (Cuba); 1:468-469, 1918. 
(Rev. Agric. Mexico) 4:31-32, 1919.) 

Berommendations for control. 


Caida de las nueees e inclinaeion de las hojas del cocotero en 
Cuba. (Nut fall and leaf drop of coconut Jn Cuba.) Rev. 
Agric. Com. Trab. (Cuba) 2:96, 1919. 

The author says that Fox makes and erroneous report of this disease 
in the Chiba Beviews (Dec., 1918). 


Un hon^illo parasito del tingitido de la higuereta. (A fungous 
parasite of an insect on the castor bean) Rev. Agric. Com. 
Trab. (Cuba) 2:218-219, 1919. 

The fungus is Sporotrichttm glohvXifervm and it attacks 
go{isyp%%. 


La enfermedad del mosalco o de rayas amarillas de la cana de 
azuear en Cuba. (The mosaic or yellow stripe disease of 
sugar cane in Cuba.) Rev. Agric. Com. & Trab. Cuba. 2 
(9) : 437-441, 1919. 

Record of the occurrence of the disease and review. 


Notas sobre la enfermedad del mosaico de la cana de azuear. 
(Notes of sugar-cane mosaic disease.) Rev. Agric, Com. & 
Trab. (Cuba) 2:532-533, 1919. 

The disease is infectious in character. Healthy plantings became 
infected from nearby diseased plantings. 


Informe sobre enfermedades del cafeto. (Report on dliseases of 
the coffee trees.) Cuba, Est. Expt. Agr. Santiago de las 
Vegas. Inf. Anual 1918-20: 628-632, 1920. (Rev. Agr. Com. 
& Trab. Cuba. 2(11): 533-535, 1919. 

Notes on the following fungus diseases of coffee PeUiovlaria 
Koleroga, StUbella flavida and Ceroospora eoff&ioola. He gives ree- 
omendations to fight these diseases. 


Lista jpreliminar de las enfermedades de las plantas de impor- 
tancia econdmica para Cuba. (Contribucdw al estudio de la 
fitopatologia.) (Preliminary list of the diseases of the plants 
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of economic importance for Onba. A contribution to Ithe 
study of plant pathology.) Cuba, Est. Expt. Agron. Inf. Ann. 
191&-20; 723-763, 1920. 

La pudrieidn negra del cacao. (Black rot of cacao.) Informe 
Ann. Estacidn Expt. Agron. (Cuba) 1913-20:627-628, 1920. 
(Rev. Agric. Com. & Trabajo (Cuba) 2:630-636, 1919.) 

The black rot disease caused by Phytophthora fdberi has been re- 
ported in Cuba for first time. 

The disease is described and control recommended. 

Algunas observacioiies subre la enfermedad del 
“rayas amarillas” de la cana de azucar. (Observations on 
the ‘mosaic” or ‘‘yellow stripe” disease of sugar cane.) Rev. 
Agric. Com. & Trab. Cuba 4(6) : 616-620, 1921. 

A review of work on resistant varieties in Puerto Bico^ Hawaii and 
.lamaica. Giva^ a list of susceptible and resistant varieties. 


Exploracion biologica y fitopatologica en la Provincia de Pinar 
del Rio. (Biological and Phytopathological exploration in 
the Province of Pinar del Rio.) Rev. Agric. Com. & Trab. 
Cuba. 6(4): 27, 1922. 

Becords the occurrence of mosaic disease on sugar cane in Taco 
Taco in the Province of I’inar del Rio, Cuba. 


La muerte de los cocoteros (The death of coconut trees. 
Rev Agric. Com. Trabajo (Cuba) 6(1) : 9-10, 1922. 

Popular. 


Sobre la transmision de la enfermedad del ‘^Mosaico*' o “Rayas 
Amarillas’’ en la caiia de azucar. (On the transmission of 
Mosaic or “Yellow Stripe Disease” of sugar cane.) Rev. Agr. 
Com. & Trab., Cuba. (6(1): 11-22, 1922. 

Bibliografia. La enfermedad de las “Rayas Amarillas” en la 
cana. (Bibliography. The sugar cane “Yellow Stripe” dis¬ 
ease.) Rev. Agric. Com. & Trab. Cuba 6(2) : 32-33, 1922. 

A review of a paper by Simonctto. 


El mosaico y otras enfermedades y plagas de la cana en Cuba. 
(Mosaic and other cane diseases and pests in Cuba.) Mundo 
Azucarero 2(1): 20-27, 1923. (Louisiana Planter. 70(22): 
452-455, 1923. Rev. Appl. Myco. 2:523-524, 1923.) 

The mosaic does not appear to spread as rapidly in Cuba as in 
Puerto Bico. Beeommends the use of resistant and immune varieties. 
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La enfermedad del mosaico de la Cana de Azucar. (Mosaic (US' 
ease of sugar cane.) Cuba, Est. Ezpt. Agron. Circ. 60, 16^ 
p., 1923. (Pacts About Sugar 18(14) : 329, 1924. 

A discusdion of eonditions in Cuba. 

La enfermedad del mosaico de la cana de azucar. (Mosaic dis¬ 
ease of sugar cane.) Argentina Ind. Azucarera 29(366) :228- 
237, 1924. 

La situacion respecto al "‘Mosaico’’ de la cana de azucar en 
Jamaica. (The situation in regard to sugar cane in Jamaica.) 
Eev. Agric. Com. & Trab. Cuba. 8(1) : 74-76, 1926. (Agri- 
cultura, Cuba 1(1): 160-162. 1925.) 

El problema de la libre importacion de papas, (The problem ot 
free importation of potatoes.) Rev. de Agric. Com. Trab. 
(Cuba) 8(2): 36-39, 1926. 

Befers to danger of introducing diseases. 

_, A Arango, Oscar 

La enfermedad “Verruga” de las babas de Lima. (Scab of 
Lima beans) Est. Expt. Agron. (Santiago de las Vegas, Cuba) 
Circ. 74, 58 p., 1931. 

The disease is caused by a species of Elstnoe closely related to 
Elsinoe canavalxae. 

Informe del departamento de entomologia y fitopatologia. Ejer- 
cicio de 1929 a 1930. Repub. Cuba. Sec. Agric. Com. Trab. 
Estaeion Expt. Agron. 1931:5-74, 1931. 

A general report. 

_, & Jenkins, Anna E. 

Tdeniity and host relations of the Elsinoe of lima bean. Journ. 
Agric. Res. 47(10) : 783-789, 1933. 

The results of studies made in Cuba. 

Brunini, Vicente 

Resultados obtenidos en algunas experiencias sobre carb6n vola- 
til y caries del trigo. (Some results obtained in some ex¬ 
periences on loose stout and caries of wheat.) Nuestra Chacra 
(Argentina) 4(21): 9-11, 1929. 

Experimental data of plant resistance to vvheat loose smut and 
caries. 

Bubfik, r., ft Sydow, H[ans] 

fiilUge neue Pilze. (Some new fungi.) Ann. Mycol. 81:7-12. 

,.I 1916. 
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Burt, B[dward] A[ngns] 

^me hym«n<niiyoetous Fungi from South America. Bull. Torr. 
Bot. Club. 28:571-572, 1902. 

Odont^ aaeehari and 0. saccharicola, new species on sugar cane. 
Ann. Missouri Bot. Gard. 4(3): 233-236, 1917. 

Bescriptioiifl of these two new species. 

Corticiums eausing Pelicularia disease of the coffee plant, Hy- 
pochnose of Pomaceous fruits and Rhyzoctonia diseases. Ann, 
Missouri Bot. Gard. 6:119-132, 1918. 

Busck, August 

Report on the investigations of diseased coconut palms in Cuba, 
U.S.D.A. Br. Ent. n.s. Bull. 38:20-23, 1902. 

Byars, L[utlLer] P[arri8] 

Notes on the citrus-root nematodes, Tylenchus semi-penetram^ 
Phytopathology 11(2): 90-94, 1921. 

Cabrera, C6sar 

luforme preliminar sobre una enfermedad nueva comprobada en 
los Citrus de Bella Vista (Corrientes) (Preliminary report on 
a new disease of citrus at.J3ella Vista (Corrientes). Argen¬ 
tina, Bol. Mins. Agric. 34(3-4); 375-380, 1933. 

Beport on an outbreak of anthracnosis of the citrus {Colletotnchum 
gloeosparioides Penz.) 

Oafvalle D’ Almeida, J. E. 

El ‘‘mildiu’’ del cacao en las isJas de St. Thomas y Principe, 
Bull. Ofic. Soc. Agric. Cuba. 17(3): 213-216, 1914. 

Oalderini, O. 

Estudio sobre las enfermedades de la papa. (Studies on potato 
diseases.) Rev. Nac. Agr. Soc. Agr. (Colombia) 26:670- 
676, 1935. 

Oalvino, M[ario] 

Informe de los anos 1918, 1919 y 1920 de la Estacion Experimen¬ 
tal Agrondmica Santiago de las Vegas, Cuba. (Anuai Report 
for the years 1918, 1919, 1920 of the Agricultural Experiment 
Station, Cuba) p. 647-550, 1920. 

Doee Puntofi Belacionados con el mosaico de la cana de azdear 
y el modo de eombatirlo. (Twelve Points related to sugar¬ 
cane moeaie diseiuie and methods to control it.) Rev, Agric, 
Com, & !rrab, Cubi^ 6(12); 6-7, 1924. 



810 THE JOUBNAIi 07 AORICOLTUBB OF THK UKXVE8SIT7 07 P. B. 


Nuevas orientac'iones en la selecci6n de caSa para semilla. (New 
orientations in sugar-cane seed selection.) Rev. Agric. Com. 
& Trab. Cuba, 8(12): 8-10, 1924. 

Oamaoho, C. 

La agricultura de Tacna (Agriculture in the province of Tacna) 
(Chile) 27 p., 1923. 

Reports gummosis on Citrus. 


Os adubos vcrdos e as safras de cobertnra na cultura cafeeira. 
I, Importancia e afeitos. D. N. C. Rev. Dep. Nac. Caf6, (Rio 
de Janeiro) 6:807-811, 1935. 


(Co. 290 cane at Campos, Brazil. Observations on cane culture 
in Brazil.) Brasil Assuc. 6(3): 127-138, 335-341, 1935. 
(Pacts About Sugar (Abstract) 30(8) : 304^305, 1935.) 

Record of observations on sugar-cane variety resistance to mosaic 


Sugar cane diseases in Brazil. Brasil Assuc. 7(4): 209-213, 
1936. (Facts About Sugar (Abstract) 31(12): 471, 1936.) 
According to the author the major sugar-cane diseases in Brazil 
are gummosis {Bacterwm vasoularum), mosaic, Sereh and red stripe 
(Baat. ruhrilineans), Account is given as t® varietal resistance and 
behavior. 


Sugar-cane diseases in Brazil II, Brasil Assuc. 7(5): 289-290, 
1936. (Pacts About Sugar (Abstract) 31(11): 427, 193C.) 

Coutinuatioii of proceeding paper. The SDiBor sugar cane diseases 
are given. 

Caminha Filho, Adriao 

Relatorio de mez de setembro de 1925, do au:dliar de inspector 
agricola de defesa do cafe-na zona de Matta. (R^ort for the 
month of September 1925, of the assistant agricultural in¬ 
spector for the defence of coffee in the zone of Matta. Bol. 
Minist. Agr. Ind. & Comm. Rio de Jaimxo IB: 125-127, 1926. 

Campbell, Leo 

Some species of Plasmopara on compositas from Guatemala. 
Mycologia 24:330-333, 1932. 

Campos, F. 0. 

El cdncer del cacao (Cacao canker). Rev. Agric. 16:53-55, 
1920. 

Campos ITovaes, Jos6 De 

A cura de gomose dar Laranjeiras Phythiaeystis dtrophora. (The 
Cure of orange gummosis (Pyihiacystig eitrophora) BoL Agrio. 
Sac Paulo, Ser. 29a, (11-12): 684-689, 1928. 

, * Popular. 
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Quadro synoptico e practice da phytopathologia brasileira. 
(Synoptic and practical table of Brazilian phytopathology.) 
Characas e Quintacs 36:425-432, 1927 ; 40:282-288, 1929. 

Oamnfias Manuel 

Report of the Commissioner of Agriculture and Labor. 19tli. 
Ann. Rpt. Govt. Pto. Rico to Secretary of War, Washing¬ 
ton, D. C. Appendix IX, pp. 685-707, 1919. (Rev. AppL 
Ent. ser A, 9:332, 1919.) 

A record of the occurrence of mosaic of sugar cane in Puerto Eico. 

Oanu, Q. 

Despu4s del oidium. (After the Oidiwin.) Bol. Soc. Nac. Agrio. 
Chile. 63:319-321,1931. 

Carvalho, J. N. de 

0 cafeiro e suas pragas na Parahyba. (The coffee tree and its 
pests in Parahyba.) Agron. Ann. Soc. Brasil. Agron. 1:9^ 
118, 1930. 

The two principal diseases of coffee in Parahyba, Brazil, are caused 
by the fungi Cercospora coffeicola and Eoselhnta neoairtx. The au¬ 
thor describes both diseases and the organisms. 

Ojurdin, Patricio 

Informs del Depto. de Path.-»Vegetal y Entomologia. Cuba Ext. 
Expt. Agron. Santiago de las Vegas. Inf. Ann. 1909-14: 
110-111, 1915. 

Oarleton, M[ark] A[lfred] 

Note on the Pusarium wilt disease of bananas. Science, N. S. 
66(1458) : 663-664, 1922. 

Eefers to a paper by E, Gaumamm ^‘Over een bactericelee vatbun- 
delziekte der bananen in Nederlandsch, Indie, Meded. V. H. Instituut 
V. Plantenziekten, No. 48, Dept. N. Landbouw, Nijverheid en Handel^ 
pp. 135, 1921, in which an effort is made to discredit the work of 
Brandes (Phyto. 8(9) :339-389, 1919. 

Oarleton gives the results of studies confirming the work of Brandes. 

Carrera, C6sar 

Informe de las observaciones y experimentaciones efectuadas so- 
bre una nneva enfermedad aparecida en los Citrus de Bella 
Vista (Corrientes). (Report on the observations"and experi¬ 
ments carried out on a new Citrus disease that has developed 
at Bella Vista (Corriente) Bol. Minist. Agric. Buenos Aires, 
37(1-4); 15-36, 1935. 

After inoculation studies with three species of Fusarium (F, oxy- 
sporum var. aurantiacum, F, solani var. Martini and F, solani) with 
negative results, the author concludes that the primary factors are 
nntritional and physiological. Control measures are given. 
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Fusarivm de la Bepdblica Argentina. Estudio y dacdfleaeidn 
de algonas especies. (Fusarmm in the Argentine B^publio. 
A study and classification of certain specfies.) Physis, Buenos 
Aires, 12(41): 43-47, 1936. 

An annotated list of several sjiecios of Fumrium occurring in Ar¬ 
gentina. 

Gatoni, Luis A[iitonio] 

Una enfermedad del eocotero qiie no queremos en Puerto Rico. 
(A coconut palm disease which we do not want in Puerto 
Rico.) Puerto Rico, Ins. Expt. Sta. Circ. 43, 7 p., 1921. 

Cengiar-Bambo, M. 

Licheni della terra del Puoco recolth da G. B. De Gasperi nel 
1913. (Lichens from Tierra del Puego collected by G. B. De 
Gasperi in 1913.) Bull. Soc. Bot. Stal. 1926(4/5): 81-92, 1926. 

Char don, C[arlos] E[ugenio] 

A list of Pyrenomycetes of Puerto Rico collected by H. H. 
Wlietzel and E. W. Olive. Mycologia 12:316-321, 1920. 


A contribution to our knowledge of the Pyrenomycetes of Puerto 
Rico. Mycologia 13(6) : 279-300, 1921. 


Un nuevo ^^smut^’ dc Puerto Rico. (A new smut from Puerto 
Rico.) Rev. Agric. Puerto Rico. 6(4): 21-23, 1921. 


Resumen de la literatura sobre el origen de las enfermedades 
del ‘^mosaico^^ en las plantas. (Review of the literature about 
the origin of mosaic’^ disease of plants.) Rev. Agric. 
Puerto Rico 9(4): 13-22, 1922. 

A review of the literature and list of publications. 

__ & Veve B[afael] A. 

Sobre la transmision del matizado de la cana por medio de in- 
sectos. (About the transmission of sugar cane mosaic by 
means of insects.) Memoire Asso’n. Sugar Tech. Puerto Rico 
1(1): 9-12, 1922. (Rev. Agric. Puerto Rico 9(2) : 9-20, 1922, 

Pacts About Sugar 16(4) .*281-284, 1922. Louisiana Planter 
& Sugar Manuf. 69(19): 323-324, 1922.) 

Gives the results of experiments which proved that Aphis maidis is 
a carrier. 


Informe anual del Pat61ogo Especial para el Afio fiscal 1921-22. 
(Anhual Report of the Special Patiiologist for the fiscal year 
1921-22.) Ins. Expt. Sta. Puerto Bico, Ann. Bpt. 1921^22: 
67-74, 1922. 
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La transmisi6n del moeaico. (Mosaic Transmission.) Sugar 
26:477-478, 1924. 


Mosaic investigations at Central Gambalaclie. (Preliminary Ee- 
port.) Journ. Dept. Agric. Puerto Eico 8(2): 27-39, 1924. 
(Int. Sugar Journ. 27(324): 649-651, 1925. Eev. AppL 
Mycol. 4:505-506, 1924. Eev. Agric. Puerto Eico. 13:205- 
218, 1924. Pacts About Sugar 19:569, 1924.) 

.—, & Veve B[afael] A. 

The transmission of sugar-cane mosaic by Aphis maidis under 
field conditions in Puerto Eico. Phytopathology 13(1): 24- 
29,1923. (Rev. Appl. Mycol. 2:390-391, 1923. Eev. Appl. 
Ent ser. A. 12(2): 40. 1924. Eev. Agric. Com. & Trab. 
(Cuba) 7(2) : 37-41, 1924.) 

This paper gives the results of experiments which demonstrate 
that the disease is carried by Aphis maidis. Also some grass hosts of 
the disca<^. 


La relaclon de ciertas yerbas con el matizado de la cana de azu- 
car. (Relation of certain weeds with sugar-cane mosaic.) 
Rev. Agric Puerto Rico. 12(5): 305-314, 1924. (Rev. Appl. 
Ent. ser. A. 12(2) :40,19^4. Rev. Agric. Com. & Trab. Cuba, 
7(2): 37-41, 1924. 

A study of the disease with special reference to Aphis maidis and 
certain grass hosts. 


Mosaico o matizado de la cana de azucar. (Mosaic or Mottling 
of Sugar Cane.) Rev. Agric. Puerto Rico. 14(3) : 188-197, 
1925. (Rev. Appl. Mycol. 4:635, 1925.) 

Notes of a conference delivered in Cuba. 


Observaciones sobre las enfermedades del caf6. (Observations 
on coffee diseases.) Inf. Esc, Sup. Agric. Med. Vet. Medellin. 
(Colombia) p., 43-52, 1926. 


La gomosis, una epidemia grave de la cana en Antioquia. Go- 
bierno Departamental de Antioquia (Colegio de Agricultura y 
Voterinaria. Colombia. Circ. 1, 22 p., 1926. 

The author gives a brief popular review of the history, symptoms, 
methods of transmission of the disease. Also a discussion of resistant 
and susceptible varieties. 
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-, & Toro, Rafael A[ndr68] 

Plant diseases notes from the Central Andes. Phytopathology 
17:147-153, 1927. 


Account of the observations made by the authors during a trip to 
that region. 


La Revolucion de las variedades de cana en Puerto Rieo. (The 
Varietal Revolution of Sugar Cane in Puerto Rico.) Rev. 
Agric. Puerto Rico 18(3): 117-127; 1927. (Rev. Appl. Mycol, 
6:581,1927; Planter & Sugar Mfg. 78(22) : 429-430; (23): 
451-453, 460, 1927. Journ. Dept. Agric. Puerto Rico. 11 

(1_4).9_14, 3927 ) 

This paper includes a discussion of the relation of mosaic to the 
varietal revolution of sugar cane in Puerto Rico. 


The Agricultural Revolution in Puerto Rico. Pacts About 
Sugar 22:894-897, 1927. 


Observaciones sobre las enfermedadcs de cafe en Colombia. (Ob¬ 
servations on the coffee diseases in Colombia.) Rev. Agr. 
Puerto Rico 13(1): 5-9, 29,1927. 

Taken from the report rendered by the author to the Governor of 
the State of Antioquia (Colombia) on the reorganization of the **Es- 
cuela Superior do Agricultura y Medicina Veterina^ia’^ The author 
gives his observations on coffee diseases in Colombia and gives brief 
description of those observed. 


New or interesting tropical American Dothideales I. Mycologia 
19(6): 295-301, 1927. 


Contribucion al estudio de la flora micol6gica de Colombia. 
(Contribution to the study of the mycological flora of Colom¬ 
bia.) Bol. Real Soc. Bspanola Hist. Nat. 28:111-124, 1928. 


New or interesting tropical American Dothideales II. Joum. 
Dept. Agric. Puerto Rico 13(1): 6-17, 1929. 

-, & Toro, Rafael A[ndr4s] 

Mycological exploration of Colombia. Jou^. Dept. Agrio. 
Puerto Rico. 14(4): 195-369, 1930. 

-- & -.... > 

Exploraciones micol6gicas en Venezuela. (Mycological explora¬ 
tion in Venezuela.) Bol. Soc. Venezolaaia Cienc. Nat. 8:281- 
294, 1982. 
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New or interesting tropical American Dothideales III. Jonm. 
Dept. Agric. Puerto Rico 16(2); 167-192, 1932. 


Life Zones in the Andes of Venezuela. Bull. Pan-American 
Union 67:620-633, 1933. 

__ & Toro Rafael A[ndrls] 

Mycological explorations of Venezuela. Men. Univ. Puerto 
Rico. Phy & Biol. ser. B. 2, 353 p., 1934. 

Charlan, F. 

Las viruelas y rollas del tabaco en la Republica Argentina. 
(Spots and rusts of tobacco in the Argentine Republic.) 
Mins. Agric. Circ. 397, 4 p., 1925. 

Charles. Vera E. 

The occurrence of Lasiodiplodia on cacao and mangoes. Joum. 
Mycol. 12(84): 145-146, 1906. 

Cheesman, E. E. 

Banana breeding at the Imperial College of Tropical Agri¬ 
culture. A progress report. Empire Marketing Bd. Publ. 
47, 35 p., 1931. 

A study of Fusarium cvJbp^se, 

Christ, Hermann 

Filiceas brasilienses ... ab ... A. Goeldi & J. Huber lactae 
(Dresden, 1906). p. 190-194. (Hedwigia 46.) 

Oiferri, B[afael] & Cronz&lez Fragoso, B[omiialdo] 

Parasitic and Saprophytic Fungi of the Dominican Eepublie. 
Bol. K. Soc. Esp. Hist, Nat., 26(8): 356-368, 1925. 

..— & - 

loonografia de bongos parfaitos y saprofitos de la Republica 
Dominicana. Series 1-6 (Collected pictures of parasitic and 
saprophytic fungi of the Dominican Republic, Series 1-6) 
Public. Estac. Agron. de Moca. Republica Dominicana, Ser. 
B., Bot. 9:3-5, 1926. 


Informe de patologia vegetal y entomologia agricola. (Report 
on plant pathology and Agricultural entomology.) Primer 
Informe Anual de la Estaci6n Agron. y Col. de Agric. de 
Haina, Rep. Dominicana. I. de abril 31 de diciembre 1925; 
p. 27-36, 1928. 

Several diseasee and causal organisms are listed. 
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—... is Oonsttei Fragoso, B[omiialdol 

Hongos parfiflitos y sapr6fit08 de la Repfibllca Dominioana (4 
Serie). (Parasitic and saprophytic fangi of the Dominican 
Republic, 4th Series.) Bol. B. Soe. Esp. Hist. Nat. 26(3): 
192-202, 1926. 

- & - 

Hongos par^sitos y sapr66tos de la Bepfiblica Dominicana (5 
Serie). (Parasitic and saprophytic fungi of the Dominican 
Republic, (5th series). Bol. R. Soc. Esp. Hist. Nat. 26(4); 
248-258, 1926. 

-, & ... 

Hongos parlisitos y sapr6fitos de la Reptiblica Dominicana (7 
Serie). (Parasitic and saprophytic fungi of the Dominican 
Republic. (7th series). Bol. R. Soc. Esp. Hist. Nat. 26(6): 
470-480, 1926. 

__ & _ 

Hongos parasites y saprdfitos de la Repdblica Dominicana, 8 
Serie. (Parasitic and saprophytic fungi of the Dominican 
Republic. 8th series.) Bol. R. Soc. Esp. Hist. Nat. 26(10): 
491-499, 1926 


Segundo Inform Ann. Estac. Nac. Agron. Moca. Rep. Domini¬ 
cana. (Report on Phytopathology. Principal disease of cul¬ 
tivated plants observed during the year 1926.) 1928:27-44, 
1927. 

Contains a list of principal plant diseases. 

_ .. & __ 

Honpros parasites y sapr6fitos de la Bepublica Dominicana (9 
serie). Parasitic and saprophytic fungi of the Dominican 
Republic, (9th Series). Bol. R. Soc. Esp. Hist. Nat. 27(2): 
68-91, Ibid (10 Serie) ibid (4): 165-177, 1927. 


Studies liber kapa. 1. Untersuchungen iiber den mufSgen Ge- 
ruchder kapabolinen. (Studies on cacao, I. Investigations 
on the musty odor of cacao beans.) Centrabl. fur Bakt. Ab, 
IT. 71(1-7): 80-93, 1927. 

These studies were made in the Doninieaa BepnbEe. Mentions 
several fungi on the cacao bean. 

_ & Oonzdlez Fragoso,' B[on»ialdo3 

Hongos parasites y saprdfitos de la Repdblica Dominicana (11 
Serie). (Parasitic and saprophytic fungi «f the Dominican 
Republic. (11th series). Bol. B. Soe. Eq[>, Hist. Nat. 27(6) : 
267-280, 1927. 


Matal mycological et phytopathologioal. Serie II, No. 1-15. 
(My'cological and phytopatholcgical mttes aorieB IL Nos. 1-15.)/ 
Rev. Patol. Veg. 17(9-10); 209-294, 1927. 
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-, Sc Oonz&lez Fragoso, B[o!inualdo] 

Hongra par&sitos y wpr 6 fitos de la Bepublica Dominicana. (12) 
Serie). (Parasitic nad saprophytic fungi of the Dominican 
Republic. 12th Series. Bol. R. Soc. Esp. Hist. Nat. 27(7); 
323-334, 1927. 


Dominican Republic: a disease of the mulberry new to the com¬ 
munity. Internet. Bull. Plant Protect. 2(2): 18, 1928. 

A record of Pseudomonas {Bacterium) more on Morus sp. 

__ & Qonz&lez Fragoso, B[oiniialdo] 

HongM par&sitos y saprdfitos de la Bepublica Dominicana (15 
Serie). (Parasitic and saprophytic fungi of the Dominican 
Republic (15th Serie). Bol. R. Soc. Esp. Hist. Nat. 28(4): 
221-228. 1928 


Preliminary observations on sugar cane MycrorrMeae and their 
relationship to root diseases. Ph 3 rtopathology 18(3): 249-261, 
1928. 

These studies were made in the Dominican Hepublic. Thej refer 
to Pythium and Bhizodonia. 

__ & Oonz&lez Fragoso, B[oinualdo] 

Hongos parasites y sapr 6 fitos de la Bepublica Dodniniana. 
(Parasitic and saprofitic fungi from the Dominican Republic.) 
Bol. Real Soc Esp Hist. Nat. 38:131-144, 1928. 


Quarta contribuzione alio studio degli Ustilaginales. (Fourth 
contribution to the study of the Ustilaginales.) Ann. Mycol. 
26 ( 1 / 2 ) : 1-68, 1928. 


Osservazioni sulla specializzazione dell Albugo ypomocae-pan- 
duratae*^ (Schw.) Sw, (Observation on the specialization of 
Albugo iyomocae-pauduroiae (Schw.) Sw.) Nuevo Giom. 
Bol Stal. 38(1): 112-133, 1928. 


Microflora Dominicensis. Lista de hongos hasta la fecha indi- 
cados en Santo Domingo (Microflora Dominicana. List of 
fungi reported up to this date in Santo Domingo.) Rep. 
Dominicana, Est. Agron de Moca, Ser. B. Botdnica. 14:5- 
260, 1929 


Phytopatliological survey of Santo Domingo. Journ. Dept. 
Agric. Puerto Rico. 14(1): 5-^, 1929. 

A list of 175 diseases on 53 cultivated plants. 


Informe general sobre la industria cacaotera de Santo Domingo. 
(General information on the cacao industry of Santo Do¬ 
mingo. Estac. Agron. de Moca. Ser. B-Bot. 16,190 p., 1980. 

Notes on several parasitic fungi. 
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Mycoflora dominicensis exsiccata. Ann. Mycol. 29:283-299, 
1931. 

-, & Bruner, S[t6phen] 0[ole.] 

Cercospora hataticola n. sp. parasite of the sweet potato in Amer¬ 
ica. Phytopathology 21: 93-96, 1931. 


Contribution to the classification of Torulopsidaceae, 1.—^An 
american variety of the Tornlopia minuta. Mycologia 23; 140- 
146, 1931. 


Smuts collected in the Dominican Republic, by B. L. Ekman. 
T Arkiv fiir Botnuik Band 23A:l-29, 1931. 

In addition to those of Santo Domingo mentioned also several 
species from Puerto Eico. 


Studies on cacao. Journ. Dept. Agric. Puerto Rico 15(3) :223- 
286, 1931. 

Contains a record of a largo number of fungi found on fermenting 
cacao. 

_, & Herter, W. O. 

Ustilaginales Uruguayenaos; Itinera Horteriana IV. (Urugua¬ 
yan IJslilaginales; Herter’s itenerany IV.) Bot. Arch., 34 
(344) : 527-540, 1932. 

A list of 35 species collected in Uruguay. 

-, & . .. 

Itinera Herteriana. I Report. Spec. Nov. 15:373-382, 1918. 
II, 394-396, 1918. Ill, Bot. Contrabl. 2 Abt. 39:248-256, 
1922. IV, Ustilaginales Uruguayenses Bot. Arch. 84:527- 
540, 1932. 


Mycoflora Domingensis e;xsiccata. Ann. Mycol. 81:144-167, 
1933. 


Measuring the intensity of discoloration of sugar-cane leaves. 
Proc. Fourth Congr. Intern. Soc! Sugar-Cane Technologists, 
1932. (Facts About Sugar (Abstract) 27(6): 260, 1932.) 

The author describes his procedure and observations with the Mois 
nephelo-absortimeter while measuring the intensity of light through 
leaves of ^^Cristalina*’ variety of sugar cane which is susceptible 
to mosaic. The infested leaves showed that the opacity is about 2 
per cent greater than that of healthy foliage and practically constant. 


Thickness of mottled and healthy sugar cane leav^. Proo. 
Fourfti Intern. Congr. Soc. Sugar-Cane Technologist, 1932, 
(Facts About Sugar (Abstract) 27(6) :260, 1932.) 
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Based on 17,620 micrometic measurements with galTanometrie con¬ 
trol of the thickness of mottled and healthy leaves of sugar-cane 
varieties susceptible to mosaic. He observed that the diseased leaves 
are slightly thicker than the healthy ones. 


La distribu«ione e la nomenclarura dei carboni della canna de 
zucchero e delle specie afflni. (The distribution and nomen¬ 
clature of the smuts of sugar cane and allied species.) Boll. 
Studi ee Informaz. R. Giard di Polermo, 13, 7 pp., 1933. 

He believes that Ustilago scitaminea which has been reported from 
North America, Trinidad, British Guiana and Brazil does not occur 
in those countries. 


Le malattie della Manioca (Manihot esculenta Crantz) in Santo 
Domingo. I. Notizie Bull’ ambiente in cui si effecttuaro gli 
Sludi. IT. La malattia delle macchie fogliari circolari (HeU 
minthosporwm hispaniolae, Cif. (The disease of Cassava 
(Manihot escvlenfa Crantz) in Santo Domingo. I. Notes on 
the environmental conditions in which the investigations Were 
conducted. IT. The circular leaf spot disease (Helmintho- 
sporium hispaniolae Cif.) Boll. R. Staz. Pat. Veg., N. S., 
13(2) : 227-240 & 241-308. 1933. 

_, & Parodi, E. 

Descrizione del fungo che cause la ‘‘moniliasi’^ del cacao. (A 
description of the fungus^ausing ‘‘moniliasi” of cacao.) 
Phytopath. Zeitschr., 6(5) : 539-542, 1933. 

A ])apor based on material sent from Colombia. 


Sulla posizione sistematica dell’ Aegeritha dutkiei, fungo dell’ 
^‘ambrosia” deitermitai. (On the systematic position of Aege¬ 
ritha duthiei, the fungus of the ‘‘Ambrosia” of termites nests.) 
Atti Inst. Bot. Univ. Pavia 4(6) : 229-246, 1935. 

The author gives a Latin diagnose of the genus and transfers Aege¬ 
ritha duthiei to Termintosphaena dnilieiei n. comb. This is the fun¬ 
gus found in the nest of the termite NasuUtermes morio in the Domi¬ 
nican Bepublic. 

Clements, P[ederic] E[dward] & Shear, C[omelius} L[ott] 

Genera of fungi. New York, 496 p., 1931. 

Olerot, L. P. 

Molestias do cafeiro. Agentes physicos desfavoraveis. (Coffee 
plagues. Physical unfavorable agents.) Rev. Inst. Caf6 S. 
Paulo, Brasil 6(62) :44, 1931. 

The author discusses briefly the effects on the coffee trees of cold, 
heat, moisture, wounds, fungous diseases Hemileia vaetatrix B. & Br. 
and Cerooepora eoffeioola Berk. 
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Cninton, 0[eorge] Prerkixig] 

Ustilaginales. North Amer. Flora 7:1-82, 1906, 

Oobb, N[athan] A[ugu8ttLs] 

Citrus-root nematode. Journ. Agric. Res. 2(3): 217-230, 1914. 


TyUnchus simibis, the cause of a root disease of sugar cane and 
banana. Journ. Agric. Res. 4(6): 561-568, 1916, 


A new parasite nematode found infesting cotton and potatoes. 
Journ. Agric. Res. 11(1): 27-^3, 1917. 


A newly discovery nematode, Aphelenchus cocophUus n. sp., 
conected with a serious disease of the coconut palm. West 
Indian Bull. (Barbados) 17(4): 203-210, 1917. 

A description of the species and suggestions for control. 


A new nematode Tylenchus musicola, n. sp. said to cause a serious 
affection of the blug goe banana in Grenada, British West 
Indies. West Indian Bull., 17:179-182, 1918. 

A description of the organism and related species. 


A newly discovered nematode {Aphelenchm cocophUus n. sp.) 
conected with a serious disease of the coconut palm. West 
Indian Bull. 17(4) : 203-210, 1919. 

A description of this species which was found in the West Indies. 


A newly discovered nematode, Tylenchus mahogani n. sp. con¬ 
nected with a disease of the mahogany tree. Journ. Parasit., 
6(4): 188-191, 1920. 


Two tree-infesting nemas of the genus Tylenchus. Ann. Zool. 
Aplic., (Santiago, Chile.) 9:27-35. 1922. 


Two new instruments for biologists. Proc. Linn. Soc. N. South 
Wales. 6:157-167, 1922. 


Nematodes inhabiting trees. Journ. Wash. Acad. Sci. 13:111, 
1923. 


The coconut industry, its economic importance and a serious dis¬ 
ease of the coconut caused by a nematode. Journ. Wash. Acad. 
Sci., 13:189, 1923. 

Cockerell, T[edore] D[ru] A[ison] 

Additions to the fauna and flora of Jamaica. Journal lust. 
Jai^aica 1:32, 1891. 

The sugar-cane fungus. Mus. Inst. Jamaica Notes No. 8:1,1892. 
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The new coffee disease. Mus. Inst. Jamaica. Notes No. 27:1, 
1892. 

Beport about a new disease of coffee caused by a fungpis wHcb 
attacka the leaves. 

Ooker, W[illlaia] C[hambers] 

The Clavarias of the United States and Canada. 209 p. Chapel 
HiU, 1923. 

_, & Couch, J. N. 

The Gasteromyceles of the Eastern United States and Canada 
201 p., Chapel Hill, 1928. 

OoUens, A. E. 

New fungus diseases. BuU. Dept, of Agric. Trinidad, n. s. 61: 
33-40, 1909. 

Refers to Eutypa erumpens Massee on fallen cacao tree. Also to 
Diplodta cacaoicola, and D. maydis. Also Nectaria theohromae on 
exposed roots of Glincidia maculata (Nicaraguan cacao shade) and 
on stems of mangoes and avocado pears. This is followed by a tab¬ 
ulation listing insects and fungi with brief descriptions and treat¬ 
ments. 

Collins, F[rank] S[hiple 7 ] 

Myxoph.vceae; in Britton N. L. The Bahama Flora p. 618- 
626, 1920. 

Col6n, E[dmundo] D[imas] 

La enfermedad de las rayas araarillas. (Yellow stripe diseases.) 
Puerto Itico Lis. Exp. Sta. Circ. 14:3-6, 1918. 

Popular account of this disease new to Puerto Rico. 


Yellow stripe of sugar eane. Porto Rico Ins. Expt. Sta. Ept. 
1018-19:66-68, 1919. 


' The absorption spectrum of the chlorophyll in yellow striped 
sugar cane. Journ. Dept. Agric. Puerto Rico. 3(4):43-53> 
1919. 


La enfermedad de las rayas amarillas. (Yellow stripe disease.)* 
Sugar 21:52, 1919. 

A brief popular discussion. * 


Trabajos de investigaci6n durante el ano Fiscal 1919-20. (Re¬ 
search work during Fiscal year 1919-20.) Rev. Agric. Puerto 
Rico 8(3): 7-14, 1921. 

A review of work done at the Insular Experiment Station of* 
Puerto Bieo. 
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Chemical changes in yellow striped sugar cane. Puerto Bico 
Ins. Expt. Sta. Ann. Ept. 1920-21:18-19, 1921. 

Oook, Melville T[hiir8ton] 

Informs del Departamento de patologia vegetal. (Beport of the 
Department of plant pathology.) pp. 147-207. Bn Primer 
Informe Anual de la Estaei6n AgrDn6mica de Cuba. 1904- 
05. 1906. 

This is a report of the diseases of plants and the insect pest for 
the year 1904-1905. It contains records and descriptions of insects 
and diseases, citrus and some other fruits, com, cotton, cowpea, 
sugar cane, pea nuts, ornamentals and other plants. 


Teratologia de la pina. (Teratology of the pineapple.) En 
Primer Informe Anual de Estacion Central Agronomica de 
Cuba. 1904-1906:243-246. 1906. 

Descriptions and illustrations. 


Algunas agallas de Cuba producidas por insectos. (Some Cuban 
galls produced by insects.) En Primer Informe Anual de la 
Estacion Central Agronomica de Cuba. 1904-1905:247-252. 
1906. 

Descriptions of fifteen new species. 

__ & Home, WCiUiam] T[itus] 

Insects and diseases of tobacco.—Insectos y enfermedades del 
tabaco. Estacion Central Agronomica de Cuba, Bull. 1, 23 
p., 1905. 

Descriptions and methods of control. 


Coffee leaf miner and other coffee pests.—El minero de las ho- 
jas y otras plagas del cafeto. Estacion Central Agron6mica 
de Cuba, Bull. 3, 22 p., 1905. 

Descriptions and methods of control. 


Insects and diseases of corn, sugar cane and similar plants.— 
Insectos y enfermedades del maiz, cana de azticar y plantas 
similares. Estacion Central Agron6mica de Cuba, BulK 7, 
16 p,. 1907. 

Descriptions and methods of control. 


Insects and diseases of orange.—Insectos y enfermedades de la 
naranja. Estacidn Central Agron6mica de Cuba. Bull. 9 , 
1-40 p., 1908. 

Descriptions and methods of control. 


Insects and diseases of vegetables.—Insectos y las enfermeda* 
dbs de las hortalizas. Estacidn Central Agron6mioa de Cuba. 
Bull. 12, 28 p., 1908. 

Descriptions and methods of control 
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Diseases of tropical plants. Macmillan, London. 317 p., 1913. 
1913. 

A manual. 


The status of plant pathology in Puerto Rico. Journ. Dept. 
Agric. Puerto Rico 7(3): 3-14, 1923. 


Estudio sobre la causa del matizado. (Studies on the cause of 
mottling.) Rev. Agric. Puerto Rico. 13(6): 373-376, 1924. 
(Rev. Appl. Mycol. 4:378, 1924.) 

A diseussion of virus diseases with special reference to sugar cane 
mosaic. 


The search for the cause of mosaic. Facts About Sugar 19(24): 
570-571, 1924. 

A popular paper. 


Annual Report of the Division of Plant Pathology and Botany 
for the Fiscal year 1923-24. Puerto Rico. Ins. Expt. Sta. 
Ann. Rpt. 1923-24:78-87, 1924. 


Sugar-cane leaf spot in Puacto Rico Journ. .Dept. Agric. Puerto 
Rico 8(2) : 55-57, 1924. 


El pasado y el futuro de la patologia vegetal. (The past and 
future of plant pathology.) Rev. Agric. Puerto Rico, 11: 
33-39, 47-52, 1923 

Popular. 


Helminthosporium leaf spot of sugar cane in Puerto Rico. (Pre¬ 
liminary paper.) Journ. Dept. Agric. Puerto Rico 8(4): 5- 
10, 1924. 

Coconut fall (Preliminary^paper). Journ. Dept. Agric. Puerto 
Rico. 8(4): 12-14, 1924. 

A disease of the nuts and leaves due to Thiela^iopns paradoxa. 


Bacterial wilt of cosmos (Preliminary paper). Journ. Dept. 
Agric. Puerto Rico 8(4): 14, 1924. 

Name of organism not determined. 


A bacterial wilt of eggplant. (Preliminary paper.) Journ. 
Dept. Agric. (Puerto Rico. 8(4) ;15, 1924. 

Organism not' determined but proved later to be B. toUtuipeafvm. 
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-, A Doider Herbert, L[awrenoe] 

Spraying citrus fruits in Puerto Rico. Puerto Rico Xns. Bxpt.. 
Sta. Circ. 23 p., 1925. 

Popular. 


Selecci6]i de semilla de cana. (Sugar-cane seed selection.) Bev. 
Agric. Puerto Eico 14(2); 151-153, 1925. 

Popular. 


Enfermedades de la mancha de la hoja de la cana de aziicar. 
(Leaf-spot diseases of sugar cane.) Rev. Agric. Puerto Rico 
14(3): 185-187, 1925. 

Popular. 


Enfermedades de la raiz de la cana de azucar. (Sugar-cane root 
diseases.) Rev. Agric. Puerto Rico. 14(4) : 245-246, 1925. 

Popular. 


Peligros de la importacion de plantas exoticas. (The dangers of 
importing exotic plants.) Rev. Agric. Puerto Rico. 14(5): 
315-318, 1925. 

Popular, 


El salcocho en los semilleros de tabaco. (Damping-off in 
tobacco seed beds.) Rev. Agric. Puerto Rico. 15(4): 187- 
188, 1925. 

Refers to Phytopthora nicotianae. 


Esterilizacion de terrenes para semilleros. (Soil sterilization of 
seed beds.) Rev. Agric. Puerto Rico 16(5): 239-240, 1925. 

Popular. 


Leaf spot disease of sugar cane. Facts About Sugar. 20(10): 
234, 1925. 

■ Popular. 


Relationship of cane variety to diseases. Journ. Dept. Agric. 
Puerto Rico. 9(4): 277-281, 1925. 

A discussion of the control of diseases by .the use of resistant va¬ 
rieties. 


Enfermedades de las hojas de tabaco. (Leaf diseases of to- 
baccp.) Rev. Agric. Puerto Rico. 16(6): 282, 1925. 

Popular. Refers to Cercospora nicotianae. 
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Chlorosis de la pina. (Pine apple chlorosis.) Rev. Agric. 
Puerto Rico. 16(6): 296-297, 1925. 

Popular. 

Enfermedades del al^odon en Puerto Rico. (Cotton diseases in 
Puerto Rico.) Rev. Agric. Puerto Rico. 16(6): 300-301, 
1925. 

Popular. 


Present knowledge of mosaic disease. Journ. Dept. Agric. 
Puerto Rico. 8(2): 50-54, 1925. (Int Sugar Journ. 27 
(324): 647-648 1925, 

Popular. 


Studies on the eytologv of sugar-cane mosaic Phytopathology 
(Abstract) 16(1) : 45, 1925. 


Esterilizacion de terreno para semilleros. (Soil sterilization of 
seed-beds) Rev Agric. Puerto Rico. 16(5) : 239-240, 1925. 
1925. 

Popular. 


El dominio del matizado de la cana de aziicar. (The control of 
sugar-cane mosaic) Rev.,^gric. Puerto Rico. 14(1): 7-9,. 
1925. (Facts About Sugar 20(30): 67-68, 1925. Rev. Agric. 
Com. & Trab. Cuba 23:23-24, 1925.) 

A popular discussion of the disease in Puerto Rico. 


Histology and cytology of sugar-cane mosaic. Journ. Dept. Agr. 
Puerto Rico, 9(1) : 5-27, 1925. (Rev. Appl. Mycol. 6:387~ 
388, 1925. Rev. Agric. Puerto Rico 16(6) : 291-293, 1925.) 

The author gives a review of the literature on this phase of the 
subject and the results of his own studies. The chlorotic areas are 
slightly thinner than the green areas. The green areas are the same 
as a healthy leaf of the same age. The intracellular bodies are pree- 
ent but difficult to find. Chloroplasts are smaller and fewer in chlo¬ 
rotic than in healthy cells. 


Sugar production and cane diseases. Facts About Sugar 20 
(45): 1068-1069 1925. (Rev. Appl. Mycol. 6:187, 1925. 

Rev. Agric. Puerto Rico. 16(6) : 273-276, 1925.) ‘ 

Popular. • 


El mosaico de la cana de azucar en Puerto Rico. (Sugar-cane 
.mOvsaic in Puerto Rico.) Rev. Agric. Puerto Rico. 17(5): 
6-13 1926. (Pacta About Sugar 22(9): 203,1927. Rev. Appl, 
Mycol. 6:318-319, 1926.) 

Popular. 
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Photo-synthesis of the sugar-cane plant. Joum. Dept. Agric* 
Puerto Rico. 10(3-4): 239—242, 1926. (Rev, Appl. Mycol, 
7:198, 1926.) 

The author reviews the literature on this phase of the subject and 
makes comparative studies of sugar-cane mosaic with his previous 
studies on peach yellow and little peach. In the case of sugar ftane 
the chlorotic areas do less photosynthetic work than the green areas 
but the translocation of carbohydrates is normal. In the case of 
peach yellows and little peach the translocation of carbohydrates is 
almost or completely inhibited. 


Eeport of the Division of Botany and Plant Pathology. Puerto 
Rico Ins. Bxpt. Sta. Ann. Rpt. 1924-26:98-107, 1926. 


Epiphytic orchids a serious pest on citrus trees. Joum. Dept. 
Agric. Puerto Rico. 10(2): 5-9, 1926. 

lonops%8 utncula/rioides and Leoohilus lah%atU8 killed large branches 
on trees. 


The eye-spot disease of sugar cane. Joum. Dept. Agric. Puerto 
Rico 10(3-4): 207-227, 1926. 

The history, distribution and symptoms of the disease and the 
organism (HehMnthotfporiwn sacchaH) with the results of laboratory 
and held studios. 


Informe de la Estaci6n Experimental Insular, Puerto Rico, 
1925-1926. (Annual Report of the Insular Experiment Sta- 
tion, Puerto Rico, 1925-26.) In the Director’s Report, p. 
44-46, 1927. 


Experiencias con la gomosis de la cana de azucar. (Experiments 
on the gumming disease of sugar cane.) Rev. de Agric. 
Puerto Rico. 18(5): 281, 1927. 

Popular. 

Sugar cane gummosis. Ref. Book Sugar Indus, of the World. 
6(6): 72-73, 1928. 

Popular. 

The effect of mosaic on the content of plant celi. Joum. Dept. 
Agric. Puerto Rico. 10(3—4): 229—238, 19S0. (Rev. Appl. 
Mycol. 7:197-198, 1928.) 

The avthMT ghw a review of the IhM^iltnie and i^.Mlinilts of his 
own, ItNSM' The eUorotie areas are indistinct ia very young 
« hSW IW t tnuy become distinct with e^osnre to li^^^fVljif 4Be ehlo- 
areas tend to become green. The ehlotoplai j^ e smaller and 
in number than in the green areas, but in shte and 
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nuxnbcor with age. The chlorotic areas increase in size as a result 
of cell growths and cell division and by the encroachment of the 
virus on the surrounding cells. The nuclei are usually enlarged and 
deformed. 


Some effects of mosaic on the contents of the cells. Phyto¬ 
pathology (Abstract) 17(1): 57, 1927. 


Report of the Division of Botany and Plant Pathology. Puerto 
Puerto Rico Ins. Expt. Sta. Ann. Rpt. 1927-28:24-25, 59-66, 
1929. 


The gummosis of sugar cane (first paper.) Journ. Dept. Agric. 

Puerto Rico. 12(3): 143-177, 1928. 

The author gives a discussion of the history, geographical distribu¬ 
tion, origin, spread, symptoms, causal organism, the results of field 
tests, and inoculation experiments to determme resistance and sus¬ 
ceptibility of varieties. 


Annual Report of the Insular Experiment Station, Puerto Rico, 
1926-27. In the Director's Rept. p. 29, 34, 37, 1929. 


The eye spot disease of sugar cane {Helminthosporium sacchari). 
Plant. & Sugar Mafg. 83:101-102, 1929. 


The dry top rot of sugar cane^ Ref. Book. Sugar Ind. World. 
7:32, 1929. 

Popular. 


Tres enfermedades de la cana de azucar encontradas reciente- 
mente en Puerto Rico. (Three diseases of sugar cane recently 
found in Puerto Rico.) Rev. Agr. Puerto Rico. 22(7) : 
15-16, 39, 1929. 

A popular paper on pokkahbong {Fusanum monthforme,) brovm 

■trii>e (EelmMhogpofiim stenoipUum) and red stripe (PhiftOfnmM 

ruhthneans. 


Life history of Ligniera vasctUarum (Matz) Cook (Formerly 
known as Plasmodiophora vasctUartim), Joum. Dept. Agric. 
Puerto Rico. 13(1): 19-29, 1929. 

A description of the disease. The author transfers the speslse 
from Plasmodiophora to Ligniora. 


The gummosis of sugar cane (Second paper). Joum. Dept. 
Agric. Puerto Rico 13(2): 73-76, 1929. 

Continuation of the first paper. 


The development of the spores of Plasmodiophora vascularum 
Phytopathology (Abs^ct) 19(1): 91-92, 1929. 
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The effect of some mosaic diseases on the cell structure and the 
chloroplasts. Phytopathology (Abstract) 20(1): 142, 1930. 


The effect of some mosaic diseases on cell structure and on the 
chloroplasts. Joum. Dept. Agric. Puerto Rico. 14(2): 69- 
101, 1930 

The author gives a review of the literature and the repult of his own 
studies which are a continuation of previous studies and in which he 
has used sugar cane, canna, tobacco, tomato and oowpea. The dilo- 
rotic areas are thinner than the green areas. The active agent in¬ 
hibits the differentiation of the cell structure and of the chloro- 
plasts. The earlier the attack, the greater the inhibition. The ac¬ 
tive agent does not penetrate the various parts of the leaf equallj. 
The result is the chlorotic areas and variations in cell differentia¬ 
tion. There is no reason to believe that structure and development 
of chloroplasts are modified hj the virus. It is a true case of in¬ 
hibition. The development of cell structure is permanently checked 
but the chloroplasts of the chlorotic areas increase in size and 
number. 


La situacion actual en enfermedades de la cafia de azucar en 
Puerto Kico. (The present situation on sugar cane diseases in 
Puerto llico.) llev. Agric. Puerto Eico. 24(12) : 227-231, 
1930 

Brief pojiular notes on disease of sugar cane in Puerto Rico with 
reconimendations for their control. 


Gomosis de la caiia P.O.J. 2878 en Puerto Rico. (Gummosis of 
P.O.J. 2878 cane in Puerto Rico.) Rev. Agric. Puerto Rico. 
24(3): 102, 1930. (Fact About Sugar, 26(6): 257, 1931.) 

A strain of Bacterium vasoulamm attacking the sugar cane variety 
P.O.J. 2878, which is considered immune. 


Report of the Division of Botany and Plant Pathology. Puerto 
Rico hr, Expt Sta. Ann. Rpt. 1929-30:93-109, 1931. 

Undescribed symptoms of mosaic in Puerto Rico tobacco. Phyto¬ 
pathology (Abstract) 21(1): 117, 1931. 

A brief description. 


Distribucion geogrfifica de las enfermedades de la cana de azticar 
(Geographical distribution of sugar-cane diseases). 

Agric. Pucrio Rico 26(5): 170-172, 1930. (Facts Ahbut 
Sugar 26(1): 24-26, 1931.) 

I A chart is given with explanatory notes, ahowing the distribution 
df cane diseases throughout the wodd. 
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Enfermedades de la cana de azucar en Puerto Rico. (Sugar-cane 
diseases in Puerto Rico.) Ins. Expt. Sta. Puerto Rico. Circ. 
94, 45 p., 1931. 

Deacriptions of the important diseases of sugar cane in Puerto Bico 
with recommendations for their control. 


Undescribed symptoms of mosaic in Puerto Rico. Plijrtopa- 
thoJogy (Abstract) 21(1): 117, 1931. 

New virus diseases in Puerto Rico. Phytopathology (Abstract) 
21(1): 124, 1931. 

Six nnreported virus diseases are briefly described. 1. A mosaie 
of Croialaria striata; 2. A rare mosaic of CommeUna longicauUi; 
8. A bunchy-top of Carioa Fapaya; 4. A variegation of AbutiUm 
hirtwn; 6 . A variegation of several species of Sida; 6 . A mottling 

of mulbery {Morns album,) 


Some undescribed symptoms of mosaic in Puerto Rican tobacco. 
Journ. Dept. Agric. Puerto Rico 16(2) : 189-191, 1931. 

The author gives the results of cross-inoculation experiments and 
of studies on the histology of leaves of various ages. The results 
of these later studies are: (1) When leaves are inoculated there is 
an inhibition of the development of coll atructure and chloroplast; 
(2) When chlorotic areas acg formed on leaves .with fully developed 
tissues there is no change in cell structure but the growth of the 
chloroplasts was inhibited; (3) That the enlaigement of the mosaic 
areas ou young leaves is due to cell division and growth and not 
to invasion of surrounding cells by the virus. 


The leaf si)ots of tobacco; an after symptom of mosaic. Joum. 
Dept. Agric. Puerto Rico. 16(2) : 183-187, 1931. 

This appears to be the same as the spot described by Mayer in 
188() and which Iwanow^ki and Polowzoff described later as ^‘Po- 
kcnkrankheit The author believes these spots to bo a late symp¬ 
tom of tobacco mosaic. 


New virus diseases of plant in Puerto Rico. Journ. Dept. Agric. 
Puerto Rico. 16(2) : 193-195, 1931. 

This paper records mosaic on Adenorop%vm gosaypifolium and 
Ipomoea Nil, 


The effect of mosaic on cell structure and chloroplasts. Journ. 

Dept. Agric. Puerto Rico. 16(2): 177-181, 1931. 

The author reports the result of studies of the effect of mosaic 
on the cell structure and chloroplasts of Capsicum annuum, Crotor 
laria striata^ Carioa papaya^ Sudharis amagoniea and a hybrid 
Amaryllis, The results confirm the author’s previous opinion that 
the effect of many viruses is inhibitory. 
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La rona de la toronja en Puerto Rico. {Sphaodoma FawcetU,) 
(Grapefruit scab in Puerto Rico. Sphaceloma Faweetti.) Los. 
Expt. Sta. Puerto Rico. Circ. 02, 15 p., 1931, 

Popular. 


Informe Anual de la Seccidn de Botfinica y Pitopatologla. Bn 
el Informe Anual del Cotnisionado de Agricultura y Comep- 
cio de Puerto Rico, 1930-31. (Annual Report of the Division 
of Botany and Phytopathology. In the Annual Report of 
the Commissioner of Agriculture and Commerce of Puerto 
Rico, 1930-31.) p. 127-129, 1931. 


Annual Report of the Division of Botany and Plant Pathology. 
In ihe Annual Report of the Insular Experiment Station, 
Puerto Rico, 1928-29:60-66, 1932. 


Report on the international survey of the diseases of sugar cane. 
4th Congress Int. Soc. Sugar Cane Tech. 1932, Bull. 128. 
15 p., 1932. 

Data on the geographical distribution of diseases of sugar cane. 
Compiled from data furnished by plant pathologists. 


ThAelaviopsis paradom, an important disease of sugar cane. 
Journ. Dept. Agric. Puerto Rico. 16(2): 205-211, 1932. 

A review of our knowledge of this fungus with a discussion of 
its behavior in Puerto Rico. 


Rotting of sugar-cane cuttings in Puerto Rico. Phytopathology 
(Abstract) 22(1) ; 7, 1932. 

The rotting is due to Thielaviopsis paradoxa. 


Qummosis of sugar cane. Proc. 4th Cong. International Soc. 
Sugar Cane Tech. 1932. (Pacts About Sugar (Abstract) 27: 
260-261, 1932.) 

The disease in Puerto Rico. A discussion of strains. 


Mela/nconium sacchari, parasite or saprophyte. Proc. 4th. Cong. 
Internat. Soc. Sugar Cane Tech. 1932. (Pacts About Sugar 
(Asbtract) 27(6): 261, 1932.) 

A brief discussion of the writer ^s studies. The organism is a 
weak parasite. 

-, & Morales Otero, Pablo 

Gum-producing organism in sugar cane. Journ. Dept. Agric. 
Puerto Rico. 17(4): 271-286, 1933. 

The history of this organism with the results of additional labo¬ 
ratory and inoculation studies with 36 strains. 
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Parasitism of Mo/rasmius sacchari, Wakker. Proc. 4th Int. Cong* 
Soc. Sugar Cane Technologists. 1932. 


Marasmius sacchari, a parasite on sugar cane, Joum. Dept. 
Agric. Puerto Rico, 16(2): 213-226, 1932. 


Rotting of sugar-cane cuttings in Puerto Rico. Phytopathology 
22:7, 1932. (Facts About Sugar 27:259-260, 1932.) 


Action inhibitrice du virus des mosa'iques sur revolution cellulaire. 
(Inhibitary action of mosaic virus in the cellular evolution.) 
Deuxieme Congres International de Pathologic Oomp&re. p. 
1-8, 1932. 

This paper is a r4sum4 of some of the works of the author pub¬ 
lished in The Journal of the Dept, of Agric. Puerto Bieo.^' 


The gummosis of sugar cane. Int. Soc. of Sugar Cane Tech. 
Bull. 36, 12 p., 1932. 

A very brief review of this disease. 


White spot of pineapple. Joum. Dept. Agric. Puerto Rico. 
17(4): 311-313,1933. 

A review of the literature. The writer found that the disease in 
Puerto Rico was due to climatic conditions. 


The pineapple disease of sugar cane in Puerto Rico. Joum. 

Dept. Agric. Puerto Rico. 17(4): 305-309, 1933. 

The results of studies on Thielaviopsis paradoxa. 

This paper was published in La Hacienda 32(5): 177-178, 1937 
(without the consent or approval of the Station or author) under 
the incorrectly translated title of *'Una enfermedad de la cafia de 
azUcar en Puerto Rico’’, and from La Hacienda in Brasil Acuca- 
reiro 9(5): 344-345, 1937. 


Patho-anatomy of roots attacked by nematodes. Joum. Dept. 
Agric. Puerto Rico 17(4): 315-319, 1933. 

A partial review of the literature, descriptions of the injuries and 
comparisons with similar injuries due to other causes. 


Informe Anual de la Seccion de Bot4nica y Pitopatologia. En 
el Informe Anual del Director de la Estacidn Experimental 
Insular, 1931-32 (Annual Report, of the Division of Botany 
and Phytopathology. In the Annual Report of the Director 
of the Insular Experiment Station of Puerto Rico, 1931-32). 
p. 36-37, 1933. 


Virus diseases of plants. Sci. Mo. 36(4): 355-359, 1933. 
Popular. 
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Infortne Aniial de la 8ecci6n de Botanica y Fitopatologia. En 
el Informe Anual de la Estacion Experimental de Puerto Rico, 
1932-33. (Annual Report of the Division of Botany and 
Phytopathology. In the Annua] Report of the Insular Ex¬ 
periment Station, Puerto Rico, 1932-33). p. 76-91, 1934, 


Annual Report of the Division of Botany and Plant Pathology. 
In the Annual Report of the Agricultural Experiment Station 
of Puerto Rico, 1933-34:125-141, 1935. 


Relation of insect injuries and root diseases in sugar cane. 
Phytopathology (Abstract) 26(1): 12, 1935. 


Root diseases of sugar cane in Puerto Rico. Part I. Normal 
structure of roots. Part II. A new parasitic fungus in the 
roots of sugar cane. Journ. Agric. IJniv. Puerto Rico. 19 
(2): 121-128, 1935. 

The author describes the normal structure of healthy sugar-cane 
roots and gives account of a new parasitic fungus observed in stained 
sections of sugar-cane roots. The symptoms of its presence are 
discussed and a Latin diagnosis is given of the fungus Olpidiim 
sacchan n. sp. 


Annual report of the Plant Pathologist for the fiscal year of 
1934-1935. In the Annual Report of the Agricultural Ex¬ 
periment Station of Puerto Rico. p. 22-29, 1937. 


Enfcrmedades nuevas o poco conocidas de la cana de azucar en 
las Antillas. Rev. Agric. Puerto Rico. (Suppl. No. 1) 
Memoir. Assoc. Sugar-Cane Tech. Puerto Rico, 1936-36:6- 
13, 1936. 

Short descriptions of several new diseases of minor importance* 


Phloem necrosis in the stripe disease of corn. Journ. Agric. 

Univ. Puerto Rico 20(3); 685-688, 1936. 

Examination of com aifected with white stripe disease in Puerto 
Bico showed phloem necrosis to be invariably present, acooiapanied 
by a thickening of the walls of the epidermal ceUs, fibrous cdls and 
sheath ceUs. The chloroplasts in the cells of healthy plants were 
larger than those in the chlorotic parts of affected plants and in 
severely affected regions the nuclei showed desintegration. 


Annual Report of the Division of Botany and Plant Pathology. 
In the Annual Report of the Agricultural Experiment Station 
of Puertt) Rico, 1936-^: 39-46, 1937. 











BIBUOCtRAPHT—MTOOLOGT AND PHTTOPATHOLOQT 


SSS 


-, Otero, Jos6 I[dilio], Ldpra Dominguez, F[ranoi 80 o] 

A[ntonio] et.al. 

History of the first quarter of a century of the Agricultural Ex¬ 
periment Station at Rio Piedras, Puerto Rico. Bull. 44, 123 
p., 1937. 

This history of all the work of all the Divisions of the Station 
contains a brief review of the work in botany and plant pathology 
on pages 68-73. 

Cook, 0[rator] F[uller] 

Leaf-cut or tomatosis. a disorder of cotton seedling. U.S.D.A. 
Circ. 120:29-34, 1913. 

This is a brief discussion of a disease Triiieh may be due to a 
vims. 

Branch ysm, a hereditary deformity of cotton and other plants. 
Journ. Agric. Res. 3:387-399, 1915. 

It has not been proved that this is a virus disease but it has many 
of the characteristics of this group of plant diseases. 

Malformation of cotton plants in Haiti. A new disease named 
smallinpr or stenosis causing abnormal growth and sterility. 
Journ, Heredity 14(7): 323-335, 1923. 

The author describes a disease which he calls ^'smalling*' or 
‘ * stenosis Certain characters resemble some of the virus dis¬ 
eases but it is neither contagious nor infectious. 

Acromania or crazy-top’^ a growth disorder of cotton. Journ. 
Agric. Res 28(8) : 803, 1924. 

It is not known that this disease is caused by a virus. The au¬ 
thor describes the symptoms of this disease and also a brachysm, 
tomosis, hybosis, citosis and stenosis. 

Cook, W[alter] R[obert] Ivimey 

On the life history and systematic position of the organism of 
the dry top rot of sugar cane. Journ. Dept. Agric. Puerto 
Rico. 16(14): 409-418, 1932. 

Attributes the disease to Amoehoaporum vasoularum n. sp. and A, 
vaacularum n. sp. 

Cooke, ]y[[ordecai] C. 

Mycographia seu leones Pungorum. 1. Discomycetes. London 
120 p., 1875. 

Exotic fungi. Grevillea 9:10-11, 1880; 9:97-10, 1881; 10: 
123, 1882. 

Taxonomic; records Uredo omlidearum Cke. and Sphaerella pacm- 
miaiae Cke.; PelliotUaria Koleroga Cke.; Lepioatroma diaooidea Cke.; 
Forula Sphaerella Cke.; Sitlbum flavidwn Cke.; Sphaerella ooffeicola 
Cke. as new species iound in Venezuela. 
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Xylaria and its allies. Grevillea 11:81-94, 1883. 


Hypoxylon and its allies. Grevillea 11:121-140, 1883. 


Notes on Hypocreaceae. Grevillea 12:77-83, 1884. 

Taxonomic; records Hypoorea Fendleri Berk. & Curt, from Vene¬ 
zuela. 


Praecursores ad monographiam Polyporum. Grevillea 16:19- 
27, 1886. 

Taxonomic: records Polyporua Venezuelle Berk. & Curt., Polyiti^ 
ius coryophyllaceous Berk. & Curt., Porta geogena, Berk. & Curt., P. 
ftavtpora Berk. & Curt., P. porothetoidoa Berk. & Curt., from Vene¬ 
zuela. 


Two coffee diseases. Pop. Sci. Rev. 16:161. 


Two coffee diseases. Pop. Sci. Rev. No. 69:135. 


The coffee disease in South America. Linn. Soc. Journ. Bot* 
18:361-467, 1881. 

Description of the disease known in Venezuela as ^^Candelilla” 
and ^^Iron stain”. The organisms causing this coffee leaf disease 
are Stilbwm fiavidum Ck. and Sphaerella ooffetcola. 


Some exotic fungi Grevillea 16:121, 1888. 

Taxonomic, records Ma^asmius oinctus Berk, from Venezuela. 

Oosta Lima, Angelo da 

A proposito de una com unicacao do Dr. Puttemans sobre o mCK 
saico da cana de assucar. (About a letter from Dr. Puttemans 
related to sugar-cane mosaic disease.) Characas e Quintaes 84: 
30-42, 1926. 


(Mosaic and thrips in Brazil.) Bol. Agric. Ind. Comm. Brasdl. 
2:38-41, 1926. 

The writer believes that Thnps minuta var. Puttemanai is the 
vector for mosaic of sugar cane. 


Relatorio sobre a doenca dos cafeeiros de Pernambuco. (Be^^rt 
on coffee diseases in Pernambuco.) Secret. Agr. Conu Ind, 
Viacao e Obras Pub. 27 p., 1928. 

Oosta, A. S. & Krug, H. P. 

Bine durch Ceratostomella hervorgerufene Welkekrankheit der 
Crotalaria juncea in Brasilian. (A wilt disease of Crotalaria 
juncea in Brazil caused by Ceratostomella.) Phytopath. 
Zeitschr. 8(5): 507-513, 1935. 

DestA'iption and diagnosis of the fungus CeratoaiomeUa fimbriata 
as the cause of a wilt disease of CrotcUaria Juncea la BraiiL 













BIBUOaSAPHT—MTOOLOOY AND PHYTOPATBCXjOQY 


936 


OoDsiiis, H. H., ft Sutlurland, J. B. 

Plant diseases and pests, [import of the Secretary of the advisory 
committee on the banana industry. Dept. Sci. Agric. Jamaica 
Ann. Rpt. 1929:15-19, 1930. 

Cowgill, H[orace] B[raii8on] 

Report of the Plant Breeder. Puerto Rico. Ins. Ezpt. Sta. 
Rpt. 1917-18:7&-104, 1918. 

Crawley, J[osiah] T[h(mias] 

Conlxol of the mosaic disease in Cuba. Pacts About Sugar 2: 
554-555, 1927. (Rev. Appl. Mycol. 6:752, 1927.) 

Gives results of roguing and seed selection in sugar cane. 

Croker^ Ricardo 

El peligro de las enfermedades del cafeto. (The danger of 
coffee diseases.) Rev. Cafetera de Colombia 6(48-50): 1676- 
1777, 1933. 

Brief notes on coffee berry diseases. 1. Berry spot (Ceroospara 
coffeicola), 2. The berry black spot (Colletotrwhim ooffecmum). 3. 
The berry brown spot {CoUetoincfkvm ooffeanum). 

Cross, W[illiai]i] E[mest] 

The Kavangerie cane. Louisiana Planter & Sugar Manuf. 63; 
397-399, 1919. 

Kavangerie proved to be immune. The author also gives a dis¬ 
cussion of it desirable and undesirable qualities. 


The Java-Argentine seedling sugar canes. Louisiana Planter. 
86:184, 1921. 

Besistance to mosaic. 


La Estacidn Experimental Agricola de Tucum&n. Su contri- 
bucion a la Industria Azucarera de Puerto Rico. (The Agri¬ 
cultural Experiment Station at Tucum&n. Its contribution 
to the Sugar Industry of Puerto Rico.) Rev. Indus. Agric. 
Tucum^n, 13(11-12): 207-211, 1923. 

A controversy. 

-, & Favircett, G[eorge] L[oren 2 o] 

La enfermedad del mosaioo en Luisiana. (The mosaic disease 
in Louisiana.) La Industria Azucarera, Argentina 30(376): 
975-979, 1924. 

Mosaic resistant Java canes in Tucum&n. Facts About Sugar. 
19:260-251, 1924. 

Popular. 







886 THE JOURNAL OF AGRICULTURE OF TEtE UNIVERSITY OP P. R. 


Present needs in cane disease control. A rejoinder to Mr. A. H. 

Lee. Int. Sugar Journal. 27:26-31, 1925. 

The author states that the plant pathologists are responsible for the 
introduction and spread of sugar-cane diseases rather than the Goy- 
emment Experiment Stations and indiyiduals. He gives some data 
concerning downy mildew, Fiji disease and mosaic. 


Ensayos y observaciones relativas al efecto del moeaico sobre los 
rendimientos culturales de las variedades P.O.J. 36, 213 y 2725. 
(Experiments and observations relative to the effect of mosaic 
on the cultural yields of the varieties. P.O.J. 36, 213, and 
2725.) Kev. Ind. Agrie. Tucuman, 24(3-4): 57-76, 1934. 
Studies on cultural yield of sugar-cane varieties. Details given in 
tabulated form. 


Cahas resistentes al mosaico en Tucum&n. (Canes resistant to 
mosaic at Tucuman.) Industria Azucarera, Argentina SO 
(370) : 660-661, 1924. (Louisiana Planter & Sugar Manuf. 
73:468-469, 1924. Pacts About Sugar 19(11): 250-261, 1924. 
Int. Sugar Journ. 27(124): 551, 1925.) 

Popular. Deterioration of certain varieties believed to be due to 
mosaic. Controversy. 


El mosaico de la cafia cn Cuba. (Sugar-cane mosaic in Cuba.) 
Rev. Agric. Com. & Trab. Cuba 7(4): 9-10, 1924 
Popular. 


Enfermedades de la caha de azucar en Tucuman. (Sugar-cane 
diseases in Tucuman.) Sugar 27(2) : 103-104, 1925. 


La importacion de la cana Kavangire en Puerto Rico. (Kavan- 
gerie cane importation into Puerto Rico.) Mundo Azucar 
rero 14(5): 145-149, 1926. (Planter & Sugar Manuf. 77: 
327-330, 1926.) 

Controversial. 


The P.O.J. 979 variety in Tucum4n. The Planter & Sugar 
Manuf. 78(1): 8, 1927. 

Onu, Francisco & Bruner, Stephen 0[ole.] 

Una visita de inspeccion a la zona de tabaco en Cabaiguan. ( An 
inspection of the tobacco region of Cabaiguan.) Rev. Agric. 
Comercio y Trab. Cuba 13(10): 34-38, 1931. 

A variety known as Puerto Rico which is probably Nicotina Ian- 
oeoVata is very susceptible to mosaic. A small planting of N, havth 
nensis was ahnost free from the disease* 
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Onbillos, Ltiig A. 

Cafetos enfermos. (Diseased coffee trees.) Rev. Gafetera de 
Colombia 2(10) : 323-324, 1929. 

Brief note in which the author states that root lesions caused by 
implement and over production may determine the causes of the dis¬ 
eases which were under observations. 

Cimningham, H. S. 

Report of Plant Pathologist. Rept. Dept. Agric. Bermuda. For 
the year 1928: 26-28, 1929. 

Eecords Cercospora musarwm (Black tip of banana) and Septona 
blight of celery, Cerotehum fid of figs, Altemaria solmi of potatoes, 
Septoria of tomato. 


Report of the plant pathologist. Bermuda Dept. Agric. 1029: 
26-31, 1980. 


Report of the plant pathologist. Bermuda Dept. Agric. Ann. 
Rpt. 1930:33-39, 1931. 

Ourruthers, J. B. 

Cacao canker. Bull. Dept. Agric. Trinidad 0(64); 30-31, 1910. 
Dalbey, Nora E[lizabeth] 

Corn disease caused by PhyUachora gramima. Pliytopathology 
7(1) : .55-57, 1917. 


PhyUachora as the cau.se of a disease of corn, and a general con¬ 
sideration of the genus PhyJhchora. Trans. Ill. Acad. Sci. 
10*230-248, 1917. 

Dalmau, Luz Maria « 

Observations on mycologic technique witli particular reference 
to pathogenic fungi. Puerto Rico. Journ. Pub. Health. 6 
(3): 302, 1929. 

Damph, Alfonse 

No existe en Mexico el mal de Panama del pl&tano. (The 
Panama disease of the Plantain does not exist in Mexico.) 
Bol. Mens. Ofic. Def. Agric. Estados Unidos Mexicanos. 2 
(10-11) : 638-642, 1928. 


Bibliografia de los principales trabajos relatives al mosaico de 
la cana de azucar que se han publicado a partdr del descu- 
brimiento de la enfermedad hasta el ano 1929. (Bibliography 
of the leading articles related to sugar-cane mosaic*^ publii^ed 
from the discovery of the disease to the year 1929.) Bol. Mes, 
(Mexico) Oficina Federal Defense Agric. 3(5-8): 186-236, 
1929. 
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Mexico: Panama disease of bananas. Int. Bull. Plant Proot. 6 
(2): 24, 1932. 

The disease is r^rted in the State of Tsmanlipas. The organism 
is giveai as Futarium eubenie ▼ar. inoSoratwm (F. o»p»porvm). 

Dash, J. Sydney 

Beport on the entomological and mycological work. Banans. 
Barbados Dept. Agrie. Rept. 1913-14:43-45, 1915. 


Wilt disease of sugar cane. Barbados Dept. Agric. Ann. Rpt. 
1918-1916, 1916. 


Diseases of musaceous crops. Brit. Ouiana Sci. & Agric. Rpt. 
1927:5-7, 1927. 

Davidson, Boss W[allace] 

Notes on tropical rusts with descriptions of two species. Idy- 
cologia 24(2): 221-228, 193.2. 

Description or mention of 14 species. 

Davis, Robert L[esley] 

P.O.J. 2878 in Puerto Rico. Sugar News. 10(5): 342-343, 
1929. 

Studies on mosaic. 


Java-Barbados hybrids Sn Porto Eico. Planters & Sugar 
Manuf. 83(5) : 83--85, 100; (6): 103-104; (7): 123-125, 1929. 
(Rev. Appl. Mycol. 9(2): 132, 1930.) 

Studies of varieties of sugar cane resistant to mosaic. 


Mayaguez 3, 7 and 42—Three cane varieties immune to mosaic. 
Puerto Rico Agric. Expt. Sta. Notes 62, 2 p., 1930. 

The three varieties Mayagiiez 3, 7 and 42 produced from crossing 
POJ 2725 and SC 12(4) appeared to be resistant to mosaic. 


Report of the Plant Breeder. Porto Rico Agric. Expt. Sta. 
Rpt. 1931:13-22, 1932. 


Mayaguez 28, 49 and 63, three sugar-cane varieties commercially 
resistant to mosaic. Porto Rico Agric. Ejq^t. Sta. Notea ttl, 
6 p., 1932. 

A report on the behavior of these and other varieties. ^ 

Sugar-cane crosses with Eassoer, seifs. Trans. Fourth ^tntem. 
Congress Soc. Sugar-Cane Tech. 1932. (Facts Aboitl Sugar 
(Abstract) 27(5): 218, 1932. ^ * 

Tests with crosses of Eassoer to do^|>tnci susceptibility to mosaic 
disease of sugar cane. 
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Sugar-cane seedling mosaic elimination. Trans. Fourth Intern. 
Congress Soc. Sugar-Cane Tech. 1932. (Pacts About Sugar 
(Abstract) 27(5): 219, 1932.) 

E3{;periment8 to determine the optimum spacing and planting meth¬ 
ods for obtaining data on the reaction of sugar-cane seedling to mo¬ 
saic. Under Mayaguez (Puerto Bico) conditions, it was found that 
mosaic will spread in 8 months for a distance of 50 feet along a 
single row of a susceptible variety. 

Report of the Plant Breeder. Porto Rico Agric. Expt. Sta. 
Ann. Rpt. 1932:11-17, 1933. 

Beport of the work done during the year with mosaic-resistant 
seedlings. 

Dearness, John 

New or noteworthy North American fungi. Mycologia 9(6); 
345^.364, 1917. 

This report includes the description of the fungi Astervaa (As- 
terella) fumagim Deam. & Barth, sp. nov. on Fan%owm laUfolvum 
and on Cawna xndtca L. Both from Puerto Bico. 

Delacroix, [Edward] G[eorges] 

Quelques especes nouvelles. (Some new species.) Bull. Soc. 
Mycol. France 13:114r-127, 1897. 

Taxonomic: records Vermtoularia Geayana, •Chaetommm varvum 
from Venezuela. 

(Some parasitic fungi of tropical cultivated plants.) Bull. 
Soc. Mycol. Prance 21(3): 24-37, 1905. 

Depons, F. 

Voyage a la partie orient ale de terre ferme dans PAmerique Me^ 
ridionale, fait pendant les anees 1801-02-03 et 04. (Trip, 
made to the eastern part of the continent of South America 
during the years 1801-02-02 and 04.) Paris, Pain & Co. 194 

p., 1806. 

d’Herelle. F. H. 

Maladie du caf6ier au Guatemala. (Coffee diseases in Guate¬ 
mala.) Bull. Soc. Mycol. Prance 26(3): 171-185, 1909. 

Description of a disease of coffee occurring in Guatemala. It is 
attributed to the fungus Phthora vastairix n. sp. 

Una nueva enfermedad del caf6. (New coffee disease.) Ann. 
Muc. Nac. San Salvador 4(28): 182-189, 1910. 

Dtodicke, H. 

Die Gattung Sept aria, (The genus Sept aria,) Ann. MyeoL 
10:478-487, 1912. ^ 
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Dietel, Paul 

Bemerkungen zu der xiredineenflora Mexicos (Observations on 
the Uredinales of Mexico.) Hedwigia 37:204-211, 1898. 

.., & Neger, P. 

Uredinaceae chilensis I-III. Engl. Bot. Jahrb. 22: 348-358; 24: 
153-160 ; 27:1-16, 1896-99. 


Uredineae brasilenses a el. E. I He lectae I-II. Hedwigia 86: 
20-27; 38:248-259, 1897-1899. 


Uredinaceae paraenses. Bol. Mus. Goeldi 5: 262-267, 1909. 

Dodge, B[emard] 0[gilvie] 

The life history of Ancoholus magnificus. Mycologia 12(15): 
115-134, 1920. 

Dranert, Friedr. M. 

Bcricht iiber die krankheit des Zuckerrohres. (Report on sugar¬ 
cane disease.) Zeitscr. Parasileukunde 1:13-17, 1869. 

Notes on sugar-cane gummosis. 


Weitere notizen iiber die krankheit des Zuckerrohres. (Further 
notes on the sugar-cane disease.) Zeitschr. Parasitenkunde 
1:212, 1869. 

Drost, A. W. 

Verslag over hel jaar 1910 (Annual Report for the year 1910.) 
Dept, van den Landbuow in Suriname, p. 21, 1910 


De Surinaamsche Panamaziekte in de Gros Michel Bacoven. 
(The Suriname Panama disaese of the Gros Michel banana.) 
Dept. Landb. Suriname. Bull. 26; 4-40, 1912. 


The Surinam Panama disease of the Gros Michel banana, 1912. 
(Trans, by S. P. Ashby.) Bull. Dept. Agric.. Jamaica. 
n,s. 2(6) : 128-149, 1913. 

Dreohsler, C. 

Species of IJelminthosporium distinct from Helminthosporiitm 
sacchari, causing brown stripe pt sugar cane. Phytopathology 
(Abstract) 18(1) : 135-136, 1928. 

A description $tmosp%Um n. sp. 

Duby, Jean EUenbe 

Notice sur quelques cryptogames nouvelles des environs de BaMa. 
(Br4sil) (Notes on some new fungi in the vicinity of Baida, 
Brazil.) Mem. Soc. Phys. & Hist. Nat. Geneva 7:405-413. 

Dunlop, W. B. 

Panama disease of banana. Imp. Dept. Agric. BWI. Giro. 1820. 

Popular, 
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Duque, Juan Pablo, & Patarroyo B., Alfonso 

Paloteo pernicioso de las ramas del cafeto. (Coffee die back.) 
Rev. Cafetera de Colombia 6(54-57): 1760^1763, 1933. 

Description of this disease of general occurrence in Kenya, Tan¬ 
ganyika and Uganda. The authors state that the cause is not due 
to a specific fungus but to the association of different species. No 
curative methods are known so far, but preventive measures are 
given. 

Durand, Ellas J. 

New or noteworthy Geoglossaceae. Mycologia 13(3): 184-187, 
1921. 

Taxonomic: Notes from species of Brazil, Cuba and Bermuda. 

D’Ultra, Gustavo, R. P. 

Sobre as anguillulas do cafeiro. (On coffee nematodes.) Bol. 
Inst. Agric. 8. Paulo, Campinas 10(5): 1899. 


Pragas do cafeiro. (Coffee diseases and pests.) Bol. Agric. 

Sec. Agric. Com. & Obras Pub. S. Paulo 16(1): 1-14, 1914. 

Popular discussion on the coffee leaf miner (Leucoptera coffeella), 
sooty molds, the coffee scale (Coccus vvndts Green) and a warning 
to coffee growers about the fimgus Hemileia vastatnx which has not 
been reported yet in the Western Hemisphere. 


Cafejros doentes. (Diseased coffee trees.) Bol. Agric. Sec. 
Agric. Com. & Obras Pub. S. Paulo 16(12): 1037-1038, 1915. 

Popular account about the coffee leaf miner (Leucoptera coffeella) ^ 
the green scale (Coccus vtitdis) and sooty molds. Gives recommenda¬ 
tions for control. 


Molestias do cacauero (Cacao diseases.) Bol. Agric. Sec. Agric. 
Com. & Obras Publ. S. Paulo 18(9): 693-711, 1917. 

Earle, F[rankliii] S[umner] 

Some fungi from South America. Bull. Torrey Bot. Club 26: 
631-634, 1899. 


Some fungi from Puerto Rico. Muhlenbergia 1:10-17, 1901. 


Report on a trip to Jamaica. West Indian Bull. 4(1): 1-8,1904. 
Eeprmt of report in Joum. of the N. Y. Bpt. Garden 4; 1-10, 1902. 


Diseases of logwood, cocoa-nut, cassava, etc., at Jamaica, West 
Indian Bull. 4:278, 1903. (Joum. New York Bot. Gard. 4: 
1-10, 1903.) 


Banana leaf-blight, in Report of a trip to Jamaica. Joum. 
New York Bot. Gard. 4:7-8, 1903. 
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Report on observations in Porto Bico. U.S.D.A. Off. Ezpt. Sta. 
Ann. Rpt. 1908: 454r468, 1904. (Journ. N. T. Bot. Gard. 4: 
1904.) 


Mycological Studies III. Bull. New York Bot. Gard. 3:289-312, 
1905. 


Algunos bongos Gubanos. (Some Cuban fungi.) En Primer 
Infom^ Anubl de la Estacidn Central Agrondmica Cnba 
1904^:225-246. 1906. 

This paper is devoted to Agracineae. 


La Diplodda natalensis. Rev. Agric. Com. Trab. (Cuba) 1:60, 
1918. 

Comments on a paper by Bruner and his own work. 


Instrucciones para la eradicaci6n de la enfennedad de la caua. 
(Instructions for the sugar-cane disease eradications.) Ins. 
Expt. Sta. Puerto Rico Circ. 14:6-8, 1918. 

Becommends the planting of healthy canes and rogumg. 


Informe leido ante la Asociacidn de Productores de Azdcar de 
Puerto Rico. (Report read before tbe Sugar Producers’ As¬ 
sociation of Puerto Rico.) Rev. Agric. Puerto Rico 2(1): 
5-10, 1918. 


Eradication as means of control in sugar-cane mosaic or yellow 
stripe. Ins. Expt. Sta. Puerto Rico Bull. 22, 17 p., 1919. 
Gives the results of field studies on distribution and methods of 
control and also of experiments to determine methods of transmission. 


The Year’s experience with sugar-cane mosaic or yellow stripe 
disease. Journ. Dept. Agric. Puerto Rico 3(4): 3-33, 1919. 
Gives the results of field studies for coi^trol. 


The re^tance of cane varieties to the yellow stripe disease. 
Ins. Expt. Sta. Puerto Rico Bull. 19, 19 p., 1919. 

Field studies t» determine relative resistance and susceptibility. 


The yellow stripe disease of sugar cane. Ins. Ezpt. Sta. Puerto 
Rico Ann. Rpt. 1913-19:18, 1919. 


Instrucciones para la eradicacidn de la enfermedad del mosaieo 
deila cana. (Instructions for sugar-cane mosaic disease eradi¬ 
cation.) Sugar 21:51-52, 1919. 

A brief popular discussion. 
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Carta Circular No. 4. (Circular Letter No. 4.) Eev. Agric. 
Puerto Rico 3(1): 51-52, 1919. 


The mosaic or new sugar-cane disease. Louisiana Plant. & Sugar 
Manuf. 63:167, 1919. 

The author criticized Mr. B. M. Gray’s article (Louisiana Plant, 
ft Sugar Manuf. 63:90) and declares that a stalk of cane once in 
fested never recovers. Also states that Grey probably confused mo¬ 
saic with other sugar-cane diseases. 


Sugar-cane root disease. Journ. Dept. Agric. Porto Rico 4(1): 
3-27, 1920. 


El mosaico de la cana o matizado. El estado actual de la epi- 
demia. (Sugar-cane mosaic or mottling disease. The actual 
..stage of the epidemic.) Ins. Expt. Sta. Puerto Rico Circ. 
22, 8 p., 1920. 

Beview of the work done in the Island to eradicate the disease. 


La extirpacidn del mosaico. (Mosaic eradication.) Sugar 23: 
114-115, 1921. 


Importantisima carta. (VerjL. important letter.) Rev. Agric. 
Com. & Trab. Cuba l(4):6a~70, 1921. 


Annual Report of the Expert in sugar-cane diseases, 1920-21. 
Ins. Expt. Sta. Puerto Rico Ann. Rpt. 1920-21:59-62, 1921. 


Experiences with mosaic disease. Uba found to be immune in 
Cuba. South African Sugar Journ. 7(5): 427-428, 1923. 
(Rev. Appl. Mycol. 2:525-526, 1923.) 

Beports the spread of the disease and the immunity of some varie¬ 
ties. 


Mosaic disease danger. Prompt action needed to stop its spread 
in Cuba. Facts About Sugar 16:230-231, 1923. 

The disease is spreading rapidly in Cuba and very little is being 
done to control it. 


Sugar-cane root diseases. A neglected enemy of cane and ways 
of controlling it. Pacts About Sugar. 16:314, 1923. 

Popular. 


Unknown cane disease found. Facts About Sugar. 16; 383-885. 
1923. 

A description of spots on the leaves. 
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Sugar-cane root diseases. The greatest cause of loss to the cane 
growing indu-stry—means of prevention. Pacts About Sugar. 
20(37): 882, 1925. 

A statement of opinion. 


Mosaic eradication urged. (Urge la extirpacidn del matizado.) 
Facts About Sugar 19(11): 253, 1923. (Rev. Agric. Puerto 
Rico 13(4) : 249-250. Australian Sugar Journ. 16(3): 615- 
616, 1925.) 


Sugar-cane mosaic and sugar-cane chlorosis. Pacts About Sugar. 
19(16): 372, 1924. 

A discussion of the characters of true mosaic and chlorosis. 


Kavangerie in Porto Rico. (A reply to D. W. May.) Facts 
About Sugar 21: 925-927, 1926. 

Controversy. 


Sugar cane and its culture. New York, 355 p.. 1928. 

Discusses sugar cane diseases on pages 109-161; specially on the 
area covered by this work. 


Sugar-cane varieties in Cuba. Planter and Sugar Manuf. 81 
(19) : 361-362; (20) : 383-385; (21) : 404-405, 439; (22) : 

424-425; (23) : 443-445, 459-460; (24) : 462-464; (25): 482- 
484, 1928. 

Contains brief references to mosaic. 


Immunity to sugar-cane mosaic acquired by the host. Proc. Nat. 
Acad, Sci. II.S.A. 17(6) : 331-334, 1931. 

This paper is based on studies made in Cuba. 

East. E[dward] M[uiTay] & Weston Jr., W[illiam] HCenry] 

A report on the sugar mosaic situation in February, 1924, at 
Soledad, Cuba. Harvard Inst. Trop. Biol. & Med., Contrib. 
1. 52 p.. 1925. (Rev. Appl. Mycol. 5(10) : 582-583, 1926.) 

A statement of the purpose of this journey and a discussion of 
the niosaic at Soledad, Cuba. 

Ellis, J[ob] B[icknell,] & Everhart, B. M. 

Central American Pyrenpmyceles. Iowa Univ. Bull. 2: 395-415, 
1893. 

-- i 

New species of fungi. Bull. Torrey Bot. Club 22:434-440, 
1895. 

- i 

New specms of tropical fungi. Iowa TTniv. Bull. Lab. Nat. Hist. 
4(1): 67-72, 1896. 
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-, & Macbride, T[homas] H[u8ton] 

Nicaraguan Hymenomycetes. Iowa Univ. Bull. Lab. Nat. Hist. 
3(4) : 190-194, 1896. 

Emmons, 0[hester] W[ilson], & Dodge, Bernard 0[gilye] 

The ascoearpic stage of species of Scopulariopm, Mycologia 83 
(5) : 313-329, 1931. 

Emoto, Y. 

Myxomyceten aus Mexico. (Myxomycetes from Mexico.) Bot. 
Mag. Japan 47:132-135, 1933. 

Ernst, Adolfo 

Candelilla eiu Krankheit des Kaffeebaiimes. (‘^Candelilla^^ a 
disease of tlie coffee tree.) Bot. Zeti. Regensburg, 34:33- 
41, 1876. 


Estudios sobre las deformaeiones, enfermedades y enemigos del 
drbol de cafe en Venezuela. (Studies on the deformations, 
diseases and enemies of the coffee in Venezuela.) Bol. C4- 
mara de Comercio de Caracas, 120, 31 p., 1877. 

This paper won a prize in a contest and contains notes by Dr. H. 
Pittier. The author believes that coffee is not a suitable crop for 
Venezuela due to adverse climatic and soil conditions and especially 
external agents such as diseases, animal and plant parasites. 


Estudios sobre las deformaeiones, enfermedades y enemigos del 
arbol de cafe en Venezuela. (Studies on deformations, dis¬ 
eases and enemies of the coffee tree in Venezuela.) Caracas, 
1878. 


Coffee diseases in New Granada. Nature 23:292, 1880. 


La epizootia de las moscas {Empusa muscae), (The epizooty 
of the flies.) La Opinion Nacional, Caracas, julio 15, 1880. 


Hongos parasites del arbol de cafe. (Parasitic fungi of the 
coffee tree.) La Opinion Nacional, Caracas, octubre 12, 1880. 


Las familias m&s importantes del reino vegetal especialmente las 
que son de interds en la medicina, la agricultura e industria, 
o que estan representadas en la flora de Venezuela. (The 
most important families of the vegetable kindom specially those 
of interest in medicine, agriculture and industry, or those 
represented in the Flora of Venezuela.) Caracas, 80 p., 1881. 


Observaciones sobre la enfermedad de los pececillos. (Observa¬ 
tions on the gold fish disease.) La Opinidn Nacional, Cara¬ 
cas, diciembre 24, 1885. 
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El ti 26 n del maiz. (Corn smut.) Bol. Min. Obras Pub. Ca¬ 
racas, diciembre 26, 1891. 


Hongos par4sitos del firbol de caf 6 . (Parasitic fnngi of the 
coffee tree.) Bol. Min. Obras Pub. Caracas, 1892. 


Estudios nesologicos del cafeto. (Studies on coffee diseases.) 
Rev. Cafetera de Colombia 4(4a-43): 1553-1564, 1932. 

Brief notes on the following topics: Coffee tree deformations, ab¬ 
normal arrangement of lateral organs, leaf irregularity, abortion 
of one of the grains in the berry, pea berries and adherance of the 
fruit. 

Espinosa Bustos, Marcial B. 

Sobre las especies chilenas del g4nero Fames. (On the Chilean 
species of the genus Fames.) Rev. Chilena Hist. Nat. 26 
(1921): 231-243. 1923. 

Bibliography on page 342-343. 


Enumeracidn de hongos chilenos. (Enumeration of Chilean 
fungi.) Rev. Chilena Hist. Nat. 30:297, 1926. 


Contribucion al conocimiento de los hongos chilenos. (Contribu¬ 
tion to the knowledge of the Chilean fungi.) Bui. Mus. Nac. 
Chile 9:65-94, 1916; 12:127-138, 1929. 

Eased, Ed. 

The Panama disease. Preliminary notice. Ann. Botany 24: 
488-489, 1910. 

Brief note. Believes that Panama diseeae is due to UstUagiMae, 


The Panama disease I. Ann. Botany. 26(98); 343-352, 1911. 
The author believes that the disease is caused by UstHaginoidella 
muaaeperda. 


The Panama dii^ease II. Ann. Bot. 25:353-361, 1911. 

The author aays—**I have convincingly proved that this disease, as 
it occurs in Suriname is caused by the UitUaginoidella vmsaeperda,** 
He describes the organism. 


The Surinam disease. A condition of Elephantiasis of the ba¬ 
nana caused by UstUaginoidelle oedipigera. Ann . Bot. 25; 
363-365, 1911. 

Th^ author believes that the disease is due to UstUaginoidelh fiMH 
$aeperda. One symptom is ^^bigie toe'* or Elephantiasis. 
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Cacao canker. West Indian Bull. 12:302-308, 1912. 

A description of the disease which is attributed to Spioaria ooloran$, 

Zraiui, A..W. 

Lichens and Bryophytes at Cinchona. Science 43:918, 1916. 

Fainuan, Charles E. 

Notes on new species of fungi from various localities. Mycologia 
6(4) : 245-248, 1913. 

Fantini, Nioolis 

La antracnosis y medios de curacidn. (Anthracnose and its 
cure.) Defensa Agric. (Uruguay) 1:179-180, 1920. 

Popular discussion of antharcnose caused by Oloeoaporium ampelo^ 
phagwn, 

Faris, J[ame8] A[braham] 

El mosaico de la cana de azucar. Historia de esta enfermedad 
en la cana Dominicana. (Sugar-Cane mosaic. History of 
this disease in the Dominican Republic.) Rev. Agric. Santo 
Domingo 17; 73-76, 90-95,105-108, 1922. (Rev. Appl. Mycol. 
3:437, 1923.) 

A popular discussion of the disestse and suggestions for the use of 
resistant varieties for control. 


Cold chlorosis of sugar cane. -J?rop. Plant Res. Pound., Sci. 
Con. No. 3. 1926 (Phytopathology 16(11): 885-891, 1926.) 
A description of this disease which is due to low temperature. 

Some serious sugar-cane diseases not known to occur in Cuba. 
Trop. Plant Res. Found. Bull. 4, 22 p., 1926. 

The author describes and discuBses Sereh, Fiji, downy mildew, gum- 
mosis, leaf scald, dry top rot, smut, and cane rust. 


Proc. 2nd. Int. Conf. Sugar-Cane Technologist, Havana, p. 99- 
100, 1927. 


Field control of sugar-cane root disease conditions. Trop. Plant 
Res. Pound. Bull. 6, 16, p., 1927. 

A discussion of methods of improving the environment. 

_, A Allison E. V. 

Sugar-cane root disease in Cuba: A progress report upon the 
root disease situation in 1925. Phytopathology 17(2): 61- 
82, 1927. 

A description of symptoms and the results of inoculation studies 
which were negative. The most important factor appears to be poor 
drainage. 
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Zonate foot rot of sugar cane. Phytopathology 17(2): 83-94, 
1927. 

Description of a disease which appears to be due to a Fomes, 


Use of poor seed cane in Cuba. Facts About Sugar 22(35); 
845, 1927. 

Popular. 


Some sugar-cane leaf spots in Cuba. Notes on observations of 
certain affections of canes, including two believed to be new 
to science. Facts About Sugar 22(49): 1183-1184, 1927. 
Popular. 


Brown stripe of sugar cane in Cuba. Phytopathology (Abstract) 
18(1) .135, 1928. 

Attributes this disease to Helminthoaporium stenoapiltm n. sp. 


Sugar-cane eye spot in Cuba Phytopathology (Abstract) 18(1): 
135, 1928. 


Three Helminthosporinm diseases of sugar cane. Phytopathology 
18(9) : 753-774, 1928. 

Says that E, saooha/ri is not the cause of the eye spot in Cuba but 
that the disease is caused by a new species E, ooeUwm. Also de¬ 
scribes a new disease, the brown stripe which he aittributes to a new 
species. E, stenospxlwm. 


Informe sobre algunas enfermedades menores de la variedad de 
cana POJ-2878 en Cuba. (Some minor diseases of the POJ- 
2878 cane variety in Cuba.) Memoria. Conferencia Ann. 
Assoc. Tec. Azucr. Cuba 3:92-105 (Spanish: 84r-98), 1929. 
A discussion of mosaic, nutritional chlorosis, stem galls and ab¬ 
normal buds. 


Field control of sugar-cane mosaic in Cuba. The Reference 
Book of the Sugar Industry of the World, 7:32-35, 1929. 

A popular discussion with a great deal of yield data concerning 
Cuban conditions. 


Some pathological effects of the mosaic disease of sugar cane. 
Planter & Sugar Manuf. 82(21): 404-405, 1929. 
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El dominio del mosaico de la cana de azucar en el campo Cu- 
bano.. (The range of mosaic of sugar cane in Cuban plan¬ 
tations.) Bol. Union Panamericana 64(9): 968-983, 1930. 

The author gives three marked zones that occur in Cuba in regard 
to the spread of the disease. Gives the varieties best adapted to each 
zone and in each season. 


The utilization of varieties in the field control of, sugar-cane 
mosaic and root disease in Cuba. (A preliminary report.) 
Trop. Plant. Res. Found. Sci. Contr. 20, 69 p., 1931. 

The author gives a large amount of data demonstrating that the 
use of resistant varieties is the most satisfactory method for the con¬ 
trol of this disease. 

Fawcett 0[eorge] L[orenzo] 

Report of the plant pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1908:35-37, 1909. 


Report of the Pathologist. Porto Rico Agric. Expt. Sta. Ann. 
Rpt. 1910:35-36, 1911. 


Report of the Pathologist. Puerto Rico Agric. Expt. Sta. Ann. 
Rpt. 1911:37-39, 1912. 


Report of the Pathologist. Puerto Rico Agric. Expt. Sta. Ann. 
Rpt. 1912:31-33, 1913. 


Report of the Plant Pathologist. Puerto Rico Agric. Expt. Sta, 
Ann. Rpt. 1913:26-29, 1914. 


Eight Ann. Rpt, Proc. Cuban Nat. Hort. Soc., p. 21-30, 1914. 


Pellicularia Koleroga on Cotfee in Puerto Rico. Journ. Agric. 
Res. 2(3) : 231-233, 1914. 

Discussion of a coffee leaf disease caused by the fungus PelUoularia 
Koleroga not described before from Puerto Bico, The author believes 
that this is a different disease from the one called ^'Candelilla” in 
Venezuela and attributed to the same fungus. 


Apuntes botanicos y micologicos. Las enfermedades de las rai- 
ces de la cana. (Botanical and mycological notes. Cane root 
diseases.) Rev. Indus. Agric. (Tucumfin) 6(1): 37-^8, 1915. 
Brief popular notes on Marcksrmm sacchari and nematodes. 


A Puerto Rican disease of bananas. Puerto Rico Agrci. Expt. 
Sta. Ann. Rpt. 1915:36-41, 1916. 
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Enfermedad del cacao. (Cacao disease.) Bey. Indus, y Agrie. 
(Tucum4n) 10:52-54, 1920. 

A disease reported from Ecuador aud apparently due to Phytoph* 
thora faheri. 


Notas preliminares sobre una enfermedad del tabaco. (A preli¬ 
minary note on a tobacco disease.) Rev. Indus, y Agric. (Tu- 
cuman). 12(1-2): 5-17, 1921. 

The disease is caused by BacUlus solanaoearum. 


La gomosis de los naranjos. (Gommosis of orange trees.) Rev. 
Indus, y Agric. (Tucum4n) 12(11-12): 149-155, 1922. 

A semi-popular paper discussing two forma of the disease. The 
causes are Phytophthora terreatrta, (P. parasitioa), Diplodia sp. 
and a Fusarium which is a form of Neataria hematoehrofUa. 


Report of the Plant Pathologist. Puerto Rico Agric. Expt. Sta* 
Ann. Rpt. 1914:27-30, 1915. 


Enfermedades del caf6 causadas por hongos. (Fungous diseases 
of coffee in Puerto Rico.) Puerto Rico Agric. Expt. Sta. 
Bull. 17, 31 p., 1916. 

General account of the most prevalent fungous diseases in Puerto 
Bico. Gives description of symptoms, and of the causal organisms 
and methods of control. 


Una enfermedad de la cana producida por condiciones desfavo- 
rables de clima y suelo. (A sugar-cane disease caused by un¬ 
favorable climatic and soil conditions.) Rev. Indus. Agric. 
(Tucum&n) 8(5-6): 135-140, 1917. 

The author refers to mosaic diseases and attributed it to unfavor¬ 
able conditions of soil and climate. 


La enfermedad de las rayas amarillas de la cafia. (Yellow 
stripe disease of sugar cane.) Rev. Indus. Agric. Tucumfin 
10«4ft^8, 1919. 

The disease is widely distributed on the Java varieties. Kavangeria 
is immune and 1>-1I35 is resistant. 


La verruga o ‘‘scab^^ de las citrus (Citrus scab), Rev, Indus. 
Agric. (Tucumfin), 10(7-8): 124-128, 1920. 

Popular account describing the disease and giving methods of con¬ 
trol. 


Notas sobre la extirpaci6n del mosaico de la cana. (Notes on 
sugar-cane mosaic eradication.) Rev. Indus. Agric. (Tucum&n) 
11(5-6^:74-76, 1920. 
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The yellow stripe or mosaic disease in Argentina. Louisiana 
Planter & Sugar Manuf. 64:41, 1920. 

Beports the disease as having been in Argentina for 15 years or 
more. It is abundant but not serious. 


Enfermedades de la cana de Azucar en (Tucum&n). (Diseases 
of sugar-cane in Tucum&n) Bol. Estac. Expt. Agri, (Tu- 
cum&n) 13(1-2): 1-46, 1922. 

Describes a top rot or polvillo from which he isolated BaoUhu /la* 
Vidus n. sp. Mosaic is common. Beports Aorosialagmus glaucus n. 
sp. Cytospora saoohari, Melanoontum sacohari, Fwarium sp. Acres- 
talagmus saoohari, Colletotrichum faloatwmf Leptosphaeria saochari, 
Phyllostiota saoehari, Marasmius sacohari. 


Las enfermedades de la caha de azucar en Tucum&n. (Diseases 
of sugar-cane in (Tucum&n) Estac. Expt. Agri. (Tucum&n) 
Bol. 1, 47 p., 1924. 

The author mentions dry bud rot, mosaic, sprout rot, yellow sprout, 
rind disease, common leaf spot, long leaf spot and root disease. 


La transmisi6n del mosaico. (The transmission of mosaic.) 
Sugar 25: 684, 1928. (Eev. Indus. Agric. (Tucumin) 13(7-8): 
129-131, 1923. (Rev. Appl. Mycol. 3:367-368, 1924.) 

A review of the work of Bjrapdes and other on msect transmission. 


La desinfecGi6n de la caha por la calefaccion. (Sugar cans 
desinfection by heat.) Rev. Indus. Agric. (Tucumin) 13(11- 
12) : 105-206, 1923. 

This paper gives the results of attempts to control mosaic by treat¬ 
ment with hot water. The results were negative. 


El mosaico de la caha de azucar. (The mosaic of sugar cane.) 
Rev. Indus. Agric. (Tucum&n) 14(1-2): 6-8, 1923. (Rev. 
Appl. Mycol. 3:485, 1924.) 

A popular discussion of the subject. 


El mosaico o enfermedad de las rayas amarillas de la caha. 
(Mosaic or yellow stripe disease of the sugar cane.) Rev. 
Indus. Agric. Tucumdn 16(7-8): 103-111, 1925. (Rev. Agric. 
Com. & Trat^^Cuba 8(1): 23-29, 1926.) 

A populiilf discussion of the mosaic including information on vectors 
and method of control 


La desinfeccidn de la caha. (Sugar-cane disinfection.) Sugar 
27(1): 53, 1925, 

A popular review of Dr. Wilbrink’s hot-water treatment of cane. 
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Encrespamiento de las liojas de la remolacha azucarera. (Leaf 
curl of the sugar beet.) Rev. Indus. Agric. (Tucum&n) 26 
(3-4): 39-46, 1925. 

Sugar beets of Argentine are attacked by a disease called 
crespamiento' ^ which is different from curly top. It is carried by a 
leaf-hopper, Aoeratogallia smgfumolenta. 


Departamento de botdnica y patologia vegetal. (Department of 
Botany and plant pathology.) Rev. Indus. Agric. (Tucum&n) 
19(9-10) *.207-209, 1927. 

Notes on curly top of sugar beets. 


The curly top of sugar beet in Argentina. Phytopathology 17 
(6): 407-408, 1927. 

Agallva stricticolhs Stal. transmits the disease. 


El encrespamiento de las hojas de la remolacha y el insecto tras- 
misor. (The curling of the leaves of the beet and the insect 
vector.) Rev. Indus. Agric. (Tucumfin). 18(5-6): 61-66, 
1927. 

Popular discussion. 


La gomosis o pie podrido de los naranjos. (Gummosis or foot 
rot of oranges.) Rev. Indus. Agric. (Tucumfin). 17:166-171, 
1927. 

A brief description of the disease with recommendations for its 
control. The author believes there is some causal agent other than 
Phytophthora parasitica. 


Las manchas blancas de las hojas de la cana. (White spots of 
sugar-cane leaves.) Rev. Indus. Agric. (Tucum4n) : 17: 
259-261, 1927. 

A description of the disease. 


El enrojecimiento de las hojas de algunas variedades de cana 
de azucar. (The reddening of the leaves of certain sugar¬ 
cane varieties.) Rev. Indus. Agric. (Tucumdn). 19>(3- 
4): 10^105, 1928. 

The disease is not considered important. 


Apuntes sobre el mosaico de la cana de azucar. (Notes on mo¬ 
saic of sugar cane.) Rev. Indus. Agric. (Tucum4n) 18(11- 
12): 205-209, 1928. (Rev. Appl. Mycol. 7:743, 1928.) 

A discussion of varieties not completely immune to mosaic. 


Departijmento de Botanica y Patologia Vegetal. (Department 
of Botany and Plant Pathology.) Rev. Indus. Agric. (Tucu- 
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mdn) 18(9-10): 172-174, 1928. (Rev. Appl. Mycol. 7:562, 
1928.) 

Notes on different virus diseases of economic plants. Mosaic is 
the only important disease. Given the results of tests of P.O.J. 2725. 


La clorosis de ]a cana recien brotada. (Chlorosis of recently 
sprouted cane.) Rev. Indus. Agric. (Tucumdn) 19(7-8): 
214^215, 1929. 


El eultivo y las plagas del tabaco. (The cultivation and plagues 
of tobacco.) Rev. Indus Agric. (Tucuman) 19(7-8): 215- 
216-1929. 

A brief note. 


Manera de deterniinar los Ingares infestados por la enfermedad 
del ananas de cana de aziicar (Mode of determining the field 
spots infested by the pineapple disease of sugar cane.) Rev. 
Indus Agric (Tiicumdn). 19(7-8): 213-214, 1929. 

Refers to Thielaviopsis paradoxa. 


Plaga de los alfalfares. (Pest on alfalfa.) Rev. Indus. Agric. 
(Tucuman) 19(7-8): 215, 1929. 

Notes on Mhisfoctonia Violacea on alfalfa. 


El enruliamenlo, de las hojas de la tomatera (Curly top of 
the tomato.) Rev. Indus Agric. (Tucum&n) 20(3-4): 49- 
54, 1930 (Rev. Appl. Mycol. 9:565, 1930.) 

The author refers to this disease as curly top of the tomato in 
Argentine which is due to the same virus as the curly top of the 
sugar beet and is known in California as the western yellow blight 
of tomato. It IS transmitted by Agalha stncticolhs. 


Las plantaciones de cana sin mosaico en Tucum4n. (The cane 
plantations free from mosaic in Tucum&n.) Rev. Indus. Agric. 
(Tucuman) 21:126-127, 1931. 

Report of the negative results obtained in Argentine by the roguing 
method for eradication of sugar-cane mosaic. 


La pudricion negra de la cana de azucar (Thielaviopsis)^ (The 
black-rot of sugar cane (Thielaviopsis),"Rey. Indus. Agric. (Tu- 
cum&n). 21(3-4): 55-59, 1931. 


La verrucosis de los ‘‘Citrus'^ Est. Exp. Agric. Tucum&n. Circ. 
26:1-6, 1931. 

Brief description and recommendations for the control of citras 
scab. (Sphaceloma) 
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Departamento de Bot&nica y Patologia Vegetal. (Department 
of Botany and Plant Pathology.) Bev. Indus. Agrio. (Tueu> 
min). 22(1-2): 31-84, 1932. 

Reports Cephaloaporium sacehari on sugar cane. 


Las rayas blancas de las hojas de la cana de azucar. ^he white 
stripes of sugar-cane leave.) Eev. Indus. Agric. (Tueumin) 
22(11-12): 299-302, 1932. 

May be due to low temperature. 


Notas sobre las enfermedades de la cana de azucar. (Notes on 
sugar-cane diseasies.) Btev. Indus. Agrib. (Tuoum&n). 28 
(3^):6&-.69, 1933. 


Departamento de Bot&nica y Pathologia Vegetal. (Department 
of Botany and Plant Pathology.) Ex Memoria Anual del 
ano 1932. (Annual Report for the year 1932.) Rev. Indus. 
Agric. (Tucuman) 23(11-12): 243-247, 1933. 

Some discussions of sugar-cane disease. Also mentions a disease of 
Citrus in Paraguay that resembles canker. (Pseudomonas oitri,) 


La fumagina de la cana de azucar de Santa Pe y Corrientes. 
(Sooty mould of sugar cane in Santa P6 and Corrientes.) 
Rev. Indus. Agric. (Tucum4n) 24(7-8): 165-167, 1934. 

Account of this minor sugar-cane fungus^ 


Clave para la determinacion de las variedades de cana de azucar 
cultivadas en Tucumdn. (Key for the determination of the 
sugar cane varieties cultivated in Tucum4n.) Tucumdn (Ar¬ 
gentine) Agric. Expt. Sta. Circ. 44:81-94, 1935. 

This is a supplementary work to circular 36 of the same series. 
In this work the reaction to mosaic disease is included as a charaeter 
for the determination of the sugar-cane varieties. 


Una nueva enfermedad del arroz en Tucum4n: la brusone (Pi- 
ricularm Oryzea ). A new rice disease in Tueumin: blast (Pi- 
ricularia Oryzae) Tucumdn (Argentine) Estac. Expt. Agric. 
Circ. 42, 6'p., 1935. 

Account of the first report of rice blast caused by the fungus PiH- 
eularia Oryeae in Argentine. Control measures are suggested. ^ 


Notas sobre nuevas plagas del arroz en Tucum4n. (Notes on 
new rice pests in Tuoum4n. Tucumin Ext. Expt Agric. 
(Argentine) Circ. 46, 3 p., 1935. 

iteport of a new disease of xioe (BnSykmet Otywas) and desetip- 
tlon of symptoms. 
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Sobre algunas enfermedades del algodonero. (On some cotton 
diseases.) Est. Expt. Agron. Tncumin (Argentina) Giro. 
62, 8 p., 1936. 

Popular notes discussing angular leaf spot {Paeudomonai mahxh 
Manm E.F.8.) Circular spot (Cerootpora gotiypina Cke.); root dis¬ 
eases, mechanical injuries and diseases that may be introduced. 

Fttwcett, H[oward] 8[amQel] 

Citrus diseases of Florida and Cuba compared with those of 
California. California Agric. Expt. Sta. Bull. 262:153-210, 
1915. 

-, & Lee, H[enr 7 ] Atherton. 

Citrus diseases and control. Me Qraw-Hill Book Company, New 
York, 582. p., 1926. 2d. Ed. 1936. 

A moat thorough discussion of all known diseases of citrus. 

Fawcett, William 

) 

Dr. Burck’s method of treatment of the coffee-leaf disease in 
Java. Bull. Bot. Dept. Jamaica. 22:3-10, 1891. 

Eeview of paper by Dr. Burck on the treatment of coffee against 
HemUeta vastatnx. 

Includes popular notes on this fungus and gives warning to growers 
about this dreadful oriental disease of coffee. Includes government 
ruUings. 


Report on the coconut disease at Montego Bay. Botanical Dept. 
Jamaica, Bull. 23, 2 p., 1891. 


Report on the Cayman Islands. Botanical Dept, of Jamaica. 
11:3-4, 1889. 


(Director of Public Gardens & Plantations.) Report on Dis¬ 
eases in Sugar Cane. Society paper No. 27. (Proc, Agric. 
Soc. of Trinidad 1:184-189, 1894.) 

Popular. Mentions Colletotriohum faloatum, Triohosphaeria sac- 
Chari, root fungus, rind disease and nematodes. The Bourbon cane 
was exterminated. 


The prevention of the introduction and spread of fungoid and 
insect pests in the West Indies. West Indian Bull. (Barba¬ 
dos) 1(1): 108-113, 1899. 

__ Ss Bendle, A. B. 

Citrus.—^Flora of Jamaica. 14(2): 183-190, 1920. 

Fer^inandsen, 0[arl Christian Frederik], & Winge, 0[jvind] 
(Fungi from the Danish West Indies collected by C. J^un&iaSr.) 
T8ot Tidsk 29:1-25, 1909. 
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(Fungi from Prof. Warming's expedition to Venezuela and the 
West Indies.) Bot. Tidrskrift 30:208-222, 1910. 

Fernandes e Silva, B. 

A podridao preta e a podridao peduncular dos Citrus. (Black 
rot and stem end rot of Citrus.) Bol. Minist. Agric. Rio de 
Janeiro 24(10-12): 12-24, 1935. 

The author reports black (Dtplodta natalensxs) and stem end rot 
(Phomopsis (Dmporthe) Cttri) occurring in Brazil on citrus fruits. 
The author reviews the outstanding work on these diseases and their 
control by various well known American phytopathologist. 

Feroindez, D. S. & Dijk, J. W. van 

De intervimgsziekte bij de cacao. Bandbouco Proefst. Suri¬ 
name, Meded 1, 47 p., 1926. 

Femow, K[arl] H[enmann] 

Potato growing in Bermuda. Amer. Potato Journ. 8(6): 150- 
153, 1931. 

Leaf-roll potato plants give n© yield m Bermuda. 

Figueroa, C[arlos] A[rturo] 

The mottling disease of cane and the sugar production of Puerto 
Rico. Journ. Dept. Agric. Puerto "Rico. 3(4); 35-43, 1919. 

A statistical study to determine the extent of the losses. 

Filho, A. F. 0. 

O cambate contra o “mosaico” da canna d assucar. (The fight 
against the •'mosaic” of sugar cane ) Brasil Agric. 12: 65-70, 
1927. 

Fink. Bruce 

The distribution of fungi in Puerto Rico. Mycologia 10(2): 
58-61, 1918. 


New species of lichens from Puerto Rico. I. Graphidaceae. 
Mycologia 19(4): 206-221, 1927. 

Ficher, Edward 

Phalloideen aus Surinam. (Phaloides from Surinam.) Ann- 
Mycol 28:470-473, 1927. 

Untersuehungun fiber phalloidean aus Surinam. (Investigations 
on the phaloides of Surinam.) Naturf. Ges. Zfirich 73:1-39, 
1928. 

Fischer, Gustavo J. 

Observaciones sobre el rendimiento, la precocidad y la resisten- 
cia a la Puccima triticina del trigo 38 M. A. (Observations 
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on yield, precocity and resistence to Puccinia triticina o£ the 
wheat 38 M. A.). Nuestra Chacra 4(23): 17-20, 1929. 

As its title implies these are eiiqperimental observations on disease 
resistance breeding experimaits. 

Fitzpatrick, Henry Morton 

Rostronitschkia, a new genus of Pyrenomycetes. Mycologia 11 
(4) : 162-167, 1919. 


Monograph of the Coryneliaceae. Mycologia 12(4): 206-267, 
1920. 


Monograph of the Nitschkieae. Mycologia 16(1): 23-67, 1923. 


The genus Fracchiaea. Mycologia 16(3): 101-114, 1924. 


A mycological survey of Puerto Rico and the Virgin Islands. 
Mycologia 19(3): 144-149, 1927. 

A review. 


The lower fungi. Phycomycetes. Me Graw-Hill, New York, 
331 p., 1930. 

Fox, Alvin 

Nut fall and leaf-drop of coconut-palms in Cuba. Cuba Bev. 
17(1): 12-15, 1918. 

Brief notes on Phytophthora. 

Fredholm, A[dolf] 

Fungi considered from an economic standpoint. Soc. paper 335. 
Proc. Agric. Soc. of Trinidad. 8; 393-400, 443-455, 1905. 

Popular discussion including a classification. 


Maize or corn blight. Soc. paper 469. Proc. Agric. Soe. of 
Trinidad and Tobago. 11:354-355, 1911. 

Popular discussion of UatHago maydM. 


A possible inference to be drawn from the study on cacao canker. 
West Indian Bull. 12(3): 308-310, 1912. (Trinidad & Tobago 
Dept. Agric. Bull. 11(70); 46-48, 1912.) 

Popular. 


I>iplodia disease of the coconut palm. Society Paper 867. Agrie. 
Soc. of Trinidad & Tobago 9(3) : 159-172, 1909. 

A very complete disccission of the disease. Caused by a Diplodia 
which may be same as the Boiryodiplodia of Stockdate (See coconut- 
^ diseases in Trinidad) or with Diplodia epioooos Cooke. 
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Freeman, W[i]liam] 0[eorge] 

Sugar-cane mosaic. Trinidad & Tobago. Administration Report 
of the Director of Agric. 1922, 12 pp., 1923. 

Refers to a campaign for the eradication of mosaic. 


Sugar-cane mosaic. Administration Report of the Director of 
Agriculture of the Dept, of Agric. Trinidad & Tobago, 1921, 
12 p., 1922. (Rev. Appl. Mycol. 2:394, 1923.) 

Refeis to a campaign for the eradication of mosaic. 


An algal disease of cacao. Trinidad & Tobago Dept. Agric. 
BuU. 13(83): 263-264, 1914. 


Plant pests and diseases. Ti^nidad & Tobago Dept. Agric. 
Report p., 31-33, 1925. 


Wilcli broom in Trinidad. Trop. Agrio. (Trinidad) 6(11) : 
287, 288, 1928. 

A description of the di'iease which the author attributes to Maras- 
mius perniciosus. 


Lime cultivation. Diseases and pests. Soc. paper 610. Proc. 
Agrio. So^. of Trinidad. 15*12-13, 1915. 

Poi»ular abstract of an addiess. 

_, & Briton-Jones, H. E. 

Witch-broom disease. A reply to criticisms. Trop. Agric. (Tri¬ 
nidad) 6(2) : 55-56, 1929. 

Refers to Marasmws pemmous. 

Freise, 0. V. 

Contrilmieao as estudio liibtologico dos cafeeiros no Brazil 
(Cont.) D.N.C. Rev. (Rio de Janeiro) 1936(2): 829-831, 1935. 

Fresa, R. 

Argentine Republic: Milampsora laaici-populina in the Delta 
of J^urand. Tnt. Bull. Plant Prot. 10(7): 145-146, 1936. 

Populnr. Rust caused by the fungus Melampsora larid-popvXina is 
rex>orted to have developed with great intensity on PopvXus nigra var. 
italica in the Delta of Parand, this being the first record of its oc¬ 
currence in the Argentine. Description of symptoms are given as 
well as associated organisms. 

Freise, F[riedrich] W. 

Cane diseases and plagues in Brazil. Mosaic, sereh, iliau diseases 
and gummosis are the most prevalent—^low yield attributed 
largely to losses caused by these agents. Facts About Sugar 
26(24) : 613-614, 1930. 

A popular discussion of cane diseases in Brasil. 
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Fries, Robert Elias 

Myxomycetes von Argentinien und Bolivia. Arkiv. Bot. 1:57- 
70, 1903. 


Vber einige Gasteromyceten aus Bolivia und Argentinien von 
Rob. Fries. Arkiv. Bot. 8(11) : 1-34, 1909. 


Die Myxomyceten des Juan Fernandez-Islen. In: Skottsberg, 
C. The Natural History of Juan Fern&ndez and Eastern Is¬ 
land. V. II. Botany pt. 1., Uppsala, 1920. 

Pries, Thore C. 

Die Gasteromyceten des Juan Fernandez-imd Osterinseln. In 
Skottsberg, C. The Natural History of Juan Fernandez and 
Eastern Islands. V. II. Botany Part 2, Uppsala, p. 59-60, 
1922. 

Forsyth, W. J. 

King coffee, a new coffee-leaf disease developed in Soconnusco 
Chipas, Mexico. New Iberia Exterprise, 21, 1896. (Trop. 
Agrie. (Ceylon) 16:549-550, 1897.) 

The author reports his observation in the coffee groves affected 
by the maladies. 


Coffee planting in Mexico; Coffee-leaf disease in Chiapas, 
Mexico. Trop. Agrie. (Ceylon) 16:629-631, 1897. 

Fortun Martinez, Gonzalo & Bruner, Stephen C[ole.] 

Investigaciones sobre la enformedad del mosaico o rayas ama- 
rillas de la cana de aziicar. (Investigations on mosaic or 
yellow stripe disease of sugar cane.) Rev. Agrie. Comm. & 
Trab. Cuba 3:441-445, 1921. 

The results of a field test with 52 varieties of cane to determine 
resistance and susceptibility. 


El mosaic o rayas amarillas de la cana de azucar. (The mosaic 
or yellow stripe of sugar cane.) Rev. Agrie. Com. & Trab. 
Cuba 6(1): 4~8, 1924. 


iCufil es el origen del matizado en Cuba? (What is the origin 
of mottling in Cuba?) Rev. Azucarera (Argentina) No. 374: 
1089, 1924. 

Furtado, 0. X. 

Coconut tapering disease. Trop. Agrie. (Ceylon) 61(2): 126, 
1923. 

A diacussioxi. 

Chifflard, A. 

Le genere Meliola Paris, 163 p., 1892. 
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OMmdara, 0. 

Los nematodos del cafelo. (Coffee nematode.) Com. Par. Agrio. 

(Mexico) Circ. 61, 7 p., n. d. 

Description of the nematode Heterodera radioioola and its effects on 
the coffee tree. He gives methods of control. Among the sub¬ 
stances suggested to fight this pest he mentioned gasoline, benzine, 
copper sulfate, carbon bisulfate and potasium sulfocarbonate. 


Enfermedades y plagas del naranjo. Est. Agric. Central, M6- 
xico, Bol. Ill, 40 p., 1920. 

Gkindla Cdrdova, Bamon 

La enfermedad de la cafia. (The sugar cane disease.) Rev. 
Agric. Puerto Rico 3(1) : 63, 1919. 

Popular account discussing the occurrence of the disease in Puerto 
Rico. He refers to sugar-cane mosaic. 

Garanssini, L. A. 

El ‘ ‘ pasmo ” del lino Fhlyctaena linicola Speg. Ensayo de campo 
de resistencia varietal y estndio morfologico y fisiologico del 
pariisito. (“Pasmo” of flax. Fhlyctaena linicola Speg. Field 
experiment on varietal resistance and a morphological and 
physiological study of the parasite.) Rev. Fac. Agron. (La 
Plata) 20(2): 170-261, 1935. 

Detailed account of experimental and field work of the disease. 
^ * Pasmo of flax in Argentine caused by the fungus, Septoria Uni-- 
cola (Speg.) Nov. comb. {Phlyctaena linicola Speg.). A bibliography 
of 83 titles is appended. 

Gardner, N[atlianiel] L[ 7 on] 

New Myxophyceae from Porto Rico. Mem. New York Bot. Qard. 
7:1-144, 1927. 

Oarman, Phillip 

Some parasitic Porto Bican fungi. Mycologia 7(6): 333-340, 
1915. 

Gassner, G. 

Die Oetreideroste und ihr Auftreten im subtropischen dstlichen 
Siidamerika. Centralb. Bkt. Zweite Abt. 44 :305-381, 1915. 


Neue Feststellungen iiber Auftreten und Yerbreitung der Ge> 
treiderostarten in Siidamerika. (New facts concerning the 
occurrence and distribution of the cereal rusts species in Sonth 
America.) Phytopath. Zeitschr. 4(2): 189-202, 1931. 

Gives account of observation made by the author during a tri{> 
in Sinith America in regard to the rusts found on cereals. 
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Gaumann, Z. 

Mykologische Notizen II (Mycological notes II) Ann. Mycol. 34 
■ (1-2): 61-68, 1936. 

Mention is made in these notes on the occurrence of Aectdtim 
hippeaatri n. sp. on Hippeaairum bteolor leaves in Chile. Diagnose 
and description is given. 

Oiaocone, V. 

Los principales enemigos del vinedo. (The principal enemies 
of the vineyard.) Defense Agric. (Uruguay) 1:67-70, 1920. 

A popular report on the more important diseases includmg Otdtum, 
Plasmopara, black-rot, chlorosis and a root rot. 


Como curar el duraznero en primavera y principio de verano. 
(Treatment of the peach in Spring and early summer.) De- 
fensa Agric. (Uruguay) 1:293-294, 1920. 

Treatment for Exoaaous deformam and Aphis persicae, 

Oilber, Frank A[lbert] 

Myxomyeetes from British Guiana and Surinam. ISdycologia 
20(1): 27-28, 1928. 

Girardi, Jos4 

Tumor baoteriano del duraznero. (Bacterial tumor of the 
peach.) Defensa Agric. (Uruguay) : 1: 279-281, 1920. 

A description of a gall ^?!!ich is said to be daused by Bactervum 
persicae. 


La chlorosis de las plantas. (Chlorosis of plants.) Defensa 
Agric. (Uruguay) 1:300-302, 1920. 


Oonodcnna sessili Morrill. Argentina, Bol. Mins. Agric. de la 
Nacion. 27(1): 236-239, 1922. 

The author gives description of this fungus and his observations on 
its behaviour and treatment. 

Oirola, C[arlos] D. 

Enfermedades del tomate en Argentina: Podredumbre apical 
{Fusarivm sp.), Antracnosis (Colletotrichtim phomoides Sacc.) 
Peronospora (Phytophthora infestans De Bary.) (Diseases 
of tomatoes in Argentine: Apical rot (Fusarmm sp.), 
Anthracnose (Colletotrichtm phomoides Sacc.) and Peronos¬ 
pora (Phytophthora infestans De Bary.) Bol. Min. Agric. 
Nac. Argentine 27; 503-506, 1922. 

Gold!, Emil August 

Memoria sobre una enfermedad del cafeto en la Provincia de 
Bio de Janeiro, Brasil. (Report on a disease of coffee in 
the Province of Rio de Janeiro, Brazil.) Mexico, 118 p., 1894. 






362 THE JOURNAL OP AGBIOULTXntB OP THE UNIVBESITy OP P. B. 


Belatorio sobre a molestias do cafe^iro do Rio de Janeiro. (Re¬ 
port of coffee diseases in the Province of Rio de Janeiro.) 
Arch. Mus. Nac., Rio de Janeiro 8:9-121, 1897. 

Qdmes Menor, J. 

Las plagas en la agricultura dominicana. (The pests in the 
dominican agriculture.) Bol. Sec. Publ. Difus. Agric. Sec. 
Estado Agric. & Com. Dominicana No. 12, 41 p., 1934. 

Account of fungus diseases on p. 2^30. 


Hongos que atacan el rosal. (Fungi that attack the rose.) Rev. 
Agric. Santo Domingo 27(78): 2304^-2303, 1936. 

Popular notes are given on the rose diseases caused in the Domini¬ 
can Eepublic by Actmema (Diplocarpon) Boaae and Pestaiozzta d%8- 
coawides. Control measures are suggested. 


Hongos que ocasionan danos a las plantas ‘‘Flor de soF’ (Fungi 
that damage sun-flower plants.) Rev. Agric. Santo Domingo 
27(80): 2415, 1936. 

Popular notes and control measures of three sunflowers diseases in 
the Dominican Eepublic. 

Gonanx; C.B. et al. 

Report of committee on Agricultural progress of the Louisiana 
Sugar Planters^ Association for the year 1920. Louisiana 
Planter & Sugar Manuf. 66:185-189, 1921. 

A report on the mosaic disease. 

Goncalves Carneiro, Joao 

A ‘^mancha do olho pardo’’ da folha do Cafeeiro (The “brown 
spot’^ of coffee leaf ) Rev. Inst. Cafe. San Paulo (Brazil) 
10(104) : 1893-1895, 1935. 

The brown spot of coffee (Ceroospora coffeicola) is of little im¬ 
portance in Brazil. A description of the causal organism is given. 


0 tratamento des plantas citricas. (The treatment of citrus 
plants.) Rev. Citric. 7 p., 1935. 

Papular direction for the treatment of the most common citrus 
diseases in Brazil. 


A nathologia do cafeeiro. (The coffee pathology.) Rev. Inst. 
Cafe. Est. (S. Paulo) Brazil. 10(105:2131-2132, 1935. 

Popular accoimt about the importance of ph 3 rtopathology m coffee 
culture of to-day. 

Ooiuales Fragoso, B[omiialdo], & Ciferri, B[afael] 

Hongos par^itos y saprdfitos de la Republica Dominieana. 
(Parai^itic and saprophytic fungi of the Dominican Republic.) 
Bol. R. Soc. Bsp. Hist. Nat. 26(8): 356-368, 1925. 
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- & -- 

Hongos parfisitos y saprofitos de la Bepublica Dominicana. 
(Parasitic and saprophytic fungi of the Dominican Republic.) 
Bol. R. Soc. Esp. Hist. Nat. 26(9): 443-456, (10): 508-516, 
1925. 


- & -- 

Hongos parfaitos y saprdfitos de la Repliblica Dominicana (0 
Serie) (Parasiitic and saprophytic fungi of the Dominican 
Republic (9th Serie). Bol. R. Soc. Exp. Hist. Nat. 27(2): 
68-81, 1927. 


-, & - 

Hongos parfoitos y saprofitos de la Republica Dominicana (11, 
12, 13, 14, 15 Series) (Parasitic and saprophytic fungi of the 
Dominican Republic (Series 11-15) Estac. Agron. de Moca. 
(Santo Domingo) Ser. B. Botany. 11, 79 p., 1928. 

_ & _ 

Hongos parasitos y saprdfitos de la Republica Dominicana. 
(Serie 16) (Parasitic and saprophytic fungi of the Dominican 
Republic (16 Serie) Bol. R. Soc. Esp. Hist. Nat. 28(7): 377- 
388, 1928. 

Gonz&lez Rios, Policarpo 

El mal del pl4tano. Rev. Agr. Puerto Rico. 3(5): 51-55, 1919. 

Popular account, very comprehensive. 

Ooodey, T. 

On the nomenclature of the root-gall nematodes. J. Helm VH 
(4) : 223-230, 1932. 

Gotoh, K. 

On the black spot disease of the Dioscorea alata and D. batatas. 
(Gloeospormm pesiis Massee.) Joum. Soc. Trop. Agric. 1: 
301-319, 1929. 

Gough, Lewis He^ 

List of fungoid parasites of sugar cane observed in Trinidad. 
Dept. Agric. Trinidad & Tobago Bull. 10(69): 177-181, 1911. 
1911. 

A list of the diseases with brief bibliographies of eiu*h one. 

Gpwdey, C[arlton] 

Relationship of insects to mosaic disease of sugar cane. Jamaica 
Dept. Agric. Ann. Rpt. 1924:19-20. (Rev. Appl.* Ent. ser. 
A. 12:442-445, 1924. 

Graziana, A. 

Deux champignos parasites des feuilles de coca. (Two parasitic 
fungi of coca leaves.) Bull. Soc. Mycol. Prance 7:152-168, 
1891. 
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Oravier, Gabrid 

Conferencia pronuneaida por el Dr. Carlos B. Chardin, Coimi- 
sionado de Agricultura de Puerto Bico en la Bstacidn Agro- 
ii6imca sobre la enfermedad del mosaioo o matizado de la 
cana de azdcar. (Conference delivered by Dr. Carlos B. 
Chard6n, Commissioner of Agriculture of Puerto Rico in the 
Agricultural Experiment Station on mosaic or mottling dis¬ 
ease of sugar cane.) Rev. Agric Com. & Trab. Cuba 7(8); 
29-32, 1925. 

Ondrin-Meneville, & Porrottet 

Memoir sur un insects et un champignon qui ravagent les ca- 
feeirs aux Antilles. (Report on an insect and a fungus that 
attack the coffee tree in the Antilles.) Paris, Min. de la Ma¬ 
rina, 32 p., 1842. 

The authors describe and give biochemical data about a fungus 
which produces a disease on the coffee trees of the Antilles. The 
insect which they account for under the name Elaohiste coffeella 
seems to be the first description of the well known coffee leaf miner. 

Ouilliermond, A. 

A propos de I’origine des levures. Ann. Mycol. 6:49-69, 1907. 

Gui8oafr4, Arrillaga, J[aime B.] 

Gomosis de la toronja en la Hacienda Eugenia (Puerto Rico) 
(Grape-fruit gummosis in Hacienda Eugenia (Puerto Rico). 
Rev. Obras Publ. 8(5): 124-125, 1931. 


The brown rot Hingu.s in Puerto Rico. Journ. Dept. Agric. 
Puerto Rico 16(2) : 193-202. 1932. 

Phytophthora (Pythiacytis) dtrophthora. 


The nature of inhibition between certain fungi parasitic on 
Citrus. Phytopathology 26(8): 763-775, 1935. 

The fungi under study were Diaporihe o%tn, Phytophthora parasitica 
and P. citrophthora on Citrus in Puerto Rico. 

Guan&n, D. J. 

Una enfermedad del cafeto en San Salvador (A coffee tree dis¬ 
ease in San Salvador.) Com. Par. Agric. (Mexico) Giro. 60, 
24 p., n. d. 

Description of a coffee disease caused by the fungus Stilbella 
flavida. Account on its distribution and damages it causes. Bor¬ 
deaux mixture is recommended as a control measure. 

Harkness, Harvey Wilson 

Fungi collected by T. S. Brandegee in Lower California in 1889. 
Proc. California Acad. Sci. II, 2; 231-232, 1889. 

Hagelstein, Jt[ob6rt] 

Mycetozoa from Porto Bico. Mycologia 19(1): 36-37, 1927. 
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Hall; 0[onatant] J[ohan] J[acob] van 

The witch-broom disease in Surinam. Trop. Life 2(6): 83, 1906. 

__ ft Drost; A. W. 

Les balais de sorciere du cacaoyer provoqu6s par Colletotrichwin 
luxificum n. sp. (The witches-broom of cacao produced by CoU 
lectotrichum Inxijiciim n. sp.) Recuil des Travaux Bot. Nee- 
derland, Vol. 4, p. 77, 1907. 

_ft_ 

(The witch-broom disease in Suriname, its cause and treatment.) 
Suriname Dept, van Landb. Bull. 16, 1909. (Agric. Soc. Tri¬ 
nidad & Tobago Soc. Paper No. 398, 1909.) 

A very complete discusaioxi of this disease which is caused by 
Exoaaoua theohromae, 

_ft_ 

Witches' broom disease of cacao. Journ. Bd. Agric. British 
Guiana. 2(3) : 126-132, 1909. (Rec. Trav. Bot. Needer- 
land. 4(8) : 243-319, 1908. Roy. Bot. Gard. Kew Bull. Misc. 
Inf. 6:223-224, 1909. Proc. Agric. Soc. Trinidad & Tobago 
9(12) : 475-564, 1909. Tropical Life 1:12, 1905.) 

_ft_ 

De krulletonziekte der Cacaoboomen in Surinam, haar oorzaak 
en haar bestrijding. Surinam Dept, van Landb. Bull. 16, 17 
p., 1909. 

Hall-de Jonge, A. E. van 

Kanka of Roodroot van den cacaoboom vervorzaakt door Spica/ria 
colorans n. sp. Surinam Dept, van Landb. Bull. 20, 22 p., 
1909. 

-, ft Drost, A. W. 

De insterwingsziekle der cacaoboom en hot “bruinrot" der ca- 
eaovruchten, veroozaakt deer {Diplodia cacaicola), (The 
die-back of cacao trees and the broom rot of cacao fruits.) 
Surinam Dept, van Landb. Bull. 21, 15 p., 1909. 

Hansford, 0[lifrord] 0[erald] 

Sugar and mosaic disease of cane. Journ. Jamaica Agric. Soc. 
27(8) : 865-869, 1923. 

History and description of the disease. Methods of transmission 
and control. 


The mosaic disease of sugar cane. Jamaica Dept. Agric. Microb. 
Circ. 2, 14 p., 1923. 

A very complete popular discussion of this disease. 


Report of Microbiologist. Jamaica Dept. Agric. Ann. Rept. 
1922:24-26, 1923. 

Besults of work on Fwariwn ouhense. Also mentions mosaic of 
sugar eane, CoUetotriohwn faioaPim, Maraamnis saodhaH, coconut bud 
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rot, Ceroospora nicotianae, Cladospornm fulvum, Phomopsis sp. on 
mango, Owgnardia hidAiaelU and Plasmopara v%t%cola of grape, Colleio- 
trwhwm agaves on sisal, Fusamm sp., Phytophthora sp., Thtelaviop- 
sis paradoxa and bacteria of pineapple. Also Aschersonia goldiana on 
Aleuroomthus wogUmi. 


The Panama disease of bananas. Jamaica Dept, of Agric. 
Microbiol. Circ. I, 28 p., 1923. 


Tomato diseases and their control. Jamaica Dept. Agric. Microb. 
Circ. 3, 12 p., 1923. 

Describes damping off in seed beds due to Bhieootoma, Fusa/riwm 
and Pythimfi, Also Cladosporvum fulvum, Septona lyoopersici, Fusa- 
rvum lycopersusi, Bactervum solcmaoearum, Phytophthora mfesicms, 
Fusa/rvum solam, Macrosporvum solam and Colletotrichum phomoides. 


Report of Government Microbiologist. Ann. Rept. Dept. Agric. 
Jamaica for the y)Bar ending 31st. December 19^J:2^25| 
1924. 

Reports Fusarvum ouhense, Ceroospora musarum, Sphaerostilhe rmr 
sarum, TMelavwpsts paradoxa, Marasmius semiustus, Vertioittum and 
Fusarvum of the banana. Also Phytophthora palmwora of the coco¬ 
nut. 


Mosaic disease of canes. Journ Jamaica Agric. Soc. 27:961- 
964, 1924. 

The author discusses the spread of the disease, methods of eradica¬ 
tion and the results of experimental work. 


Forms of mosaic disease. Journ. Jamaica Agric. Soc. 20(1): 
13-14, 1925. 

A brief statement of different types of chlorotic diseases. A paper 
read by the author, discussing inspection, transmission and necessity 
for control. 


Report oi* the Microbiologist.—Ann. Rept. Dept. Sci. & Agric. 
Jamaica for year ending Dec. 1924:21-23, 1925. 

Mentions Fusarvum ouhense, Ceroospora musarum, Phytophthora in- 
festans, Altenana solani and Aotinomyoes scabies. 


Some remarks on questions raised by the Panama disease of 
bananas. Proc. 9th. West Indian Agric. Conf. Jamaica. 
1924:41-51, 1925. 

The disease is transmitted by suckers, by trash, by wind-borne 
spor^ and by soil. Discusses control and present position in Ja¬ 
maica. 
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__ & Sutherland, J. B. 

Panama disease of bananas. Joum. Jamaica Agric. Soc. 29(6): 
237-240, 1925. 

Beconunendation for the control of the disease. 


Mosaic disease of sugar cane. West Indian Agric. Conf. Proc. 
1024:76-82, 1925. 

This paper is devoted almost entirely to control and includes a 
discussion of transmission by Aphis inatdM, 


Panama disease of the Gros Michel banana. Proc. Agric. Soc. 
Trinidad & Tobago 26(12): 557-578, 1926. 

A very complete popular discussion. 


Eeport of the Microbiologist.—^Ann. Kept. Dept. Sci. and Agric. 
Jamaica, ending Dec. 31, 1025:12-14, 1926. 

Refers to several diseases of plants. 


Panama disease in Jamaica. Jamaica Dept. Agric. Microb. Circ. 
6, 35 p., 1926. 

A summary of our knowledge of this disease. 


The Pusaria of Jamaica. Kew Bull. Misc. Inform. 1926(7): 
257-288, 1926 

Refers to Vusarvwin cuhense, oxysporum, F, orthroocras, F, scle- 
rotvum and F. amcmtiaoum. 

_, & Murray, P[ercival] W[aterhouB6] 

The mosaic disease of sugar cane and its control in Jamaica. 
Jamaica Dept. Agric. Microb. Circ. 6, 39 p., 1926. (Int. 
Sugar Journ. 29(341) : 240-242, 1927. Rev. Appl. Ent. ser. 
A. 16:96, 1927. Rev. Appl. Mycol. 6:185, 1927.) 

This IS in reality two papers. The first by the senior author giv- 
mg general discussion of symptoms, cause, transmission, hosts, effect 
on the cane and methods of control. The second by the junior author 
stating his experience in field control of the disease. 

Hanson, A[rthur] P[onton] 

Mosaic disease. Journ. Jamaica Agric. Soc. 28(7): 242—243, 
1924. 

The author discusses symptoms, effects and methods of control. 

Hardy F. 

Studies on West Indian Soils. West Indian Bull. 19.(2): 189— 
213, 1920. 

Part of this paper is devoted to the relationship of soil to the die 
back disease of limes. 

Harlot, Paul 

Champignons; In Mission Scientifique du Cap. Horn, tome V, 
Botanique, Paris p. 173-200, 1889. 
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Les maladies du baninier a la Jamaique. (The banana diseases 
in Jamaica.) Joum. Agric. Trop. 14:166-169, 1914. 

Discussion of Panama disease, blackspot, Bonny-gate or Panama 
wilt, Marasmiua rot, heart leaf disease and Surinam Panama disease. 

Harland, S. C. 

On the genetics of crinkled dwarf rogues in sea island cotton 
Part II. West Indian Bull. 16(4): 353-355, 1918. 

The character of this paper is indicated by the title. 


Manurial experiments with sea island cotton in St. Vincent in 
1918-19, with some notes on the control of certain diseases by 
spraying. West Indian Bull. 18(1): 20-32, 1920. 

Contains a report on results of spraying. 


Wither-tip disease of limes. Trop. Agric. (Trinidad) 3(4): 
74-75, 1926. 

A discussion of the efforts to control this disease which is caused 
by Oloeoaporvum Ivmettioolum, 

Hart, J. H. 

Cacao pod disease. Trinidad Bull. Bot. Dept. 3(11): 167-168, 
1889. 


Some fungi of the cacao tree. West Indian Bull. 1(4): 422- 
427, 1900. 

This paper contains historical data and discussion of Phytophthora 
omnivora De Bary and Nectna bami^ Massee. 


Cacao diseases. Trinidad, Bot. Dept. Bull. Misc. Inf. 27 :328. 
1901. 


Studies in cacao diseases. Proc. Agric. Bot. Trinidad & Tobago 
8(11) : 503-508, 1903. . 


Coconut disease. Boy. Bot. Card. Bull. Misc. Inf. Trinidad 6 : 
241-243, 1905. 


Bud rot disease in coconuts. Gulf Coast, 1905. (Preliminary 
Report.) Society paper No. 238, Proc. Agric. Soc. Trinidad. 
6:230-232, 1905. (Bull. Misc. Inf. p., 242-243, 1905.) 

Popular. Writen before the cause of the disease was known. Be* 
fers to article on coconut fever in British Honduras, Jamaica and 
Demerara in Kew Bull. Vol., 1893:41. 

Studies in cacao diseases. Soc. Paper No. 343. Proc. Agric. 
Soc. 4 Trinidad. 8; 503-508, 1908. 

Popular. Mentions IHplodia o€toaoioola. 
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Diseases of cacao. West Indian Com. Circ. 24(289): 509-513, 
(290): 53»~537, 1909. 


The fauna of the cacao field. West Indian Com. Circ. 24(291); 
557-561, 1909. 


A note on one of the coconut diseases. Proc. Agric. Soc. Tri¬ 
nidad & Tobago 9(2) : 60-61, 1909. 

Haninan-Merck, Luciano 

Les parasites veg6taux des plantes cultiv^es en Argentine. (The 
vegetable parasites of cultivated plants in the Argentine.) 
Centralb. Bakt. Zweite Abt. 43:420-454, 1915. 


Les parasites vegetuax des plantes cultivees en Argentine et dans 
les regions limitrophes. (The vegetable parasites of plants 
in the Argentine and adjoining regions.) Ann. Mus. Nac. Bue¬ 
nos Aires 26:163-225, 1915. 


Notes fioristiques, quelques cryptogames, gymnospermes et mono- 
cotyledones de 1’Argentine. Ann. Mus. Nac. Hist. Nat. Bue¬ 
nos Aires 29:391-443, 1917. 

__ & Parodi, L. B. 

Los parfcitos vegetales de las plantas en la Republica Argentina. 
(The vegetable parasites of plants in the Argentine Republic.) 
Rev. Pacult. Agron. & Veter. 3:227-274, 1921. 

Hecq, L. 

Una enfermedad del cafe en Peru. (A coffee disease in Perfi.) 
Bol. Min. Pomento (Peru) 4(9): 30-39, 1906. 

Popular account on a coffee leaf disease caused by the fungus 
StUbella fiav%d€L Bordeaux mixture and sanitation in the plantation 
are recommended as control measures. 

Hedges, Florence 

Sphaeropm tumefaliens n. sp. The cause of the lime and orange 
knot. Phytopathology 1(2): 63-65, 1911. 

--., & Tenny, L. 8. 

A knot of citrus trees caused by Sphaeropsis tumefadiens, 
U.S.D.A. Bur. Plant Ind. Bull. 274, 75 p,. 1912. 

Heller, A[nL 08 ] A[rthur] 

Some Porto Rican fungi. Muhlenbergia 1(1):1&-19, ISidO. 
<)ther Porto Rican fungi. Muhlenbergia 1(1): 19-21, 1901. 
Bempel, Adolph 

Holestias em cafeasaes. (Coffee diseases.) Bol. Agrie. Sec. 
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Agric. Com. & Obras Publ. (S. Paulo) Brasil 22(11-12): 
330-332, 1921. 

Brief notes on eoffee diseases observed by the author in the coffee 
groves of Piratininga, Brazil 


(A new species of fungus-producing canker on cacao trees.) 

Bol. Agric. Sec. Agric. Com. & Obras Publ. S. Paulo, Brazil 
6(1): 22-24, 1904. 


Ceroccocus paraphyhensis n. sp. Nota preliminar. Eev. Mus. 
Paul., S. Paulo 16:389-391, 1927. 

Hennings, P. 

Fungi brasilenses II. Reprinted from Engler Bot. Jahrb. 17; 
523-526, 1893. 


Neue nnd interessante Pilze aus dem Konigh botanischen mu¬ 
seum in Berlin II. Hedwigia 33:229-233. 1894 


Fungi Goyazenses. Hedwigia 34:88-112, 1895. (Bull. Torr. 
Bot. Club 22:478-484, 1895.) 


Fungi Blumenaviense. Hedwigia 34:335-338, 1895. 


Natrage zu den Fungi Goyazenses Hedwigia 34:419-324, 1895. 
(Bull. Torr. Bot. Club 22:113-116, 1896.) 


Nachtriige zur Plizflora Sudamerika II. Hedwigia 36:190-192, 
193-246, 1897. 


Die Gattung Diplotheca Starb. sowie einige interesante und neue, 
E. Ule gesammelte Pilze aus Brasilien. Beiblatt zur Hedwigia 
37:205-206, 1898. 


Fungi jamaicensis. Hedwigia 37; 281, 1898. 


Xylariodiseus nov. gen. und einige neue brazilianische Asco- 
mysetes des E. Ule schen herbars. Hedwigia, Beiblot 38: 
63-65, 1899. 


Fungi chilensis a cl. Dr. F. Neger colleeti. Hedwigia, Beiblat 
88:129-130, 1899. 


Fungi parkenses—I. Hedwigia, Beiblat. 88:76-80, 1900. 


Fungi mattogrossenses a Dr. B. Pilger collect! 1899. Hedwigia, 
BeibM 39: 134-139, 1900. 
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Einige neue Uredineen aus verschiedenen Qebieten. Hedwigia 
39:153-155, 1900. 

Taxonomic: records Puocinia Porophylh as new species from Ve¬ 
nezuela. 

Fungi paraenses. Bull. Mus. Paraenses 3; 231-237, 1901. 


Fungi costaricenses I. a cl. Dr. H. Pittier. Hedwigia, Beiblat 
41:101-105, 1902. 


Fungi Blumenavienses II. A Cl. Al£r. Moller lecti. Hedwigia 
41:1-33, 1902. 


Fungi par4enses II Cl. Dr. J Huber collect! Hedwigia, Beiblat 
41:13-18, 1902 (Mus. Goeldi 4:407-414, 1904.) 


Fungi fluminensis a Cl. E. Ule collect!. Hedwigia 43: 78-95, 
1904. 


Binige neue pilze aus Costarica und Paraguay. Hedwigia 43: 
147-149, 1904. 


Fungi amazonici a Cl. Ernesto Ule collect!. Hedwigia 43:154- 
186, 242-273, 351-352, 353-400, 1904; 44:57-71, 1906. 


Fungi bahiensis. Hedwigia 47:266-270, 1908.* 


Fungi S. Paulenses I-IV a Cl. Puttemans coUecti. Hedwigia 
41:104-118, 295-311, 1902; 43:197-208, 1904; 48:1-20, 1908. 


Fungi paraenses I. Hedwigia, Beiblat 48:101-117, 1908. 


Aliquot fungi peruviani novi. Bot. Jahrb. Engler 40:225-227, 
1908. 

Hemicksen, H[enrick] C[hristian] 

Vegetable growing in Puerto Rico. Puerto Rico Agric. Expt. 
Sta. Bull. 7, 58 p., 1906. 

Popular. Mentions several diseases of common occurrence in 
Puerto Rico. 

Herctilais, J. E. d’ 

Los hongos par&sitos de las langostas, su propagacidn natural y 
artificial. (The parasitic fungi of,the locust, its nntural and 
artificial propagation.) Buenos Aires 38 p., 1920. 

Hernindei Torrea, Oscar 

Control del “mosaico” o “rayas amarillas” de la oafia de azu- 
car (Control of “mosaic” or “yellow stripe” disease of sugar 
oane.) Bev. Agric. Com. & Trab. Cuba 10(4); 16, 1928. 
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Herre, Albert [WiUiam], 0[liri8tiaii Theodore] 

Notes on Mexican lichens. Bryologist 28:8-4, 1920. 

Herrera, A. L. 

Las plagas de la agricultura. (The agricultural pests.) M6xioo 
Min. de Po'mento, Parts 3-7:179-434, 1903. 

Popular account of crop pests in Mexico. 


Algunas enfermedades del cafeto. (Some coffee tree diseases.) 
Com. Par. Agric. (Mexico) Circ. 1, 8 p., n. d. 

Brief discussion on the diseases caused by Stilbum fla/vidum and 
Sphaerella ooffeicola, Bordeaux mixture is recommended as a con¬ 
trol measure. 


Resultados practices al combatir las plagas agricolas. (Prac¬ 
tical results in combating agricultural pests.), Com. Par. 
Agric. (Mexico) Circ. 11, 49 p., n. d. 

Popular notes on practical results obtained with fungicide used on 
agricultural crops in Mexico. 


La enfermedad del cafeto en Oaxaca. (The coffee tree disease in 
Oaxaca.) Bol. Com. Par. Agric. (Mexico) 2(5): 207-276, 
1904. 

Summary of reports on the disease caused by the fungus 8t%lbella 
fiemda. Other organisms are considered in this report. Bordeaux 
mixture is given as a remedy for most leaf troubles of coffee of 
fungus origin. 

Easier, L[exemuel] B[ay] 

Progress report on citrus scab. Puerto Rico Agric. Expt. Sta. 
Report. 1917:30-31, 1918. 

A preliminary report. Disease is caused by CXadoaporvwm oiiri, 
Becommendations for control. 

Hewison, H. K., A Symond, J. E. 

Mycological notes. Trop. Agric. (Trinidad) 6(4): 93, 1928. 

A brief reference to Altemaria longipedioHlata on cotton. 

Hidceii, 0. M. 

Segunda contribucidn al conocimiento de la bibliografia botfi^ 
nica Argentina. (Second contribution to knowledge of 
the bptanical bibliography of Argentine.). Darwiniana 1: 
319-430, 1929. 

Hill, A. W. 

A visit to the West Indies. Eew Bull. Misc. Inf. p. 166-189, 
1912. 

Hill, B. G. A Hawkins, Lon A. 

Transportation of citrus fruits from Puerto Bieo. U.SJ1.A. 
BuU. 1290, 19 p., 1924. 

A paper on refrigeration. The one fnngns mentioned is Diplodia 
IMiolBMW. 
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Hirschhom, Elisa, & Hirschhom, J. 

Los Carbones del maiz en la Argentina. Caracteres sistem&ti- 
cos, gen6ticos y parasitorios. Observaciones preliminares. 
(Maize smuts in the Argentine. Systematic, genetic and par¬ 
asitic characters. Preliminary observations.) Rev. Fac. Agron. 
La Plata .20(2): 108-139, 1935. 

Com smuts in the Argentine Republic has hitherto attiibuted ex¬ 
tensity to UsUlago Zeae and 17. aborUfera described by Spcgazzini 
in 1881, but the authors made extensive studies on the systematic 
position, biology and pathogenicity of diseased material from all 
over the country as well as from Venezuela and Paraguay. The 
results of their studies are given in detail. 

Hirschhorn, J. 

Dos royas de la cebada, nuevas para la Argentina. (Two barley 
rusts new to the Argentine.) Rev. Pac. Agron. Univ. Nac. 
La Plata 19(3) : 390-397, 1933. 

This 18 a continuation of work published m 1930 reporting on that 
date the appearance of these two rusts on barley in the Argentine 
Republic. {Pucdnia anomala and P. glumarum.) After describing 
the life-history and symptoms of the former it is stated that judging 
by the character of the infection on different species {Rordeum 
spontomeum and H. deficiens,) and several other varieties the biotype 
of P. anomala occurring in Argentine is distinct from those found 
in Australia and United States. P. glumarum has been found to 
occur in a much more virulent form on R» spontaneum and its var. 
mgrum, H. tetrasUchum, and B. hexastichvm thaii on H, disUrhum, 
In 1931 H. punflwm Nutt. var. enclaston Steud enelaston Steud.) 
was attacked by yellow rust. 


Dos royas de la cebada nuevas para el pais. (Two barley rusts 
new to the country.) Physis, Rev. Soc. Argentina Cienc. Nat 
11(38): 166-167, 1933. 

Records the occurrence of Puooima anomala on Rordeum distichun 
and P. glumarum on R. teirasUchunf R. hexastichuny R. spontaneumf. 
R. sponicmetim var. nigrum, 

Hitchcock, A[lba*t] S[pear] 

Cryptogams collected in the Bahamas, etc. Missouri Bot. Gard. 
Rpt. 9:111-120, 1898. 

Hohnel, Franz von 

Enmycetes et Myxomycetes. In Wettstein, R. and Schiffner. V. 
Ergebaisee der botanischen expedition der Akademie-der wis> 
senschaften nach Siidbrasilien 1901. v. 2 Deutschr. Matu- 
Natur. Kl. Akad. Wiss. Wnero 83:1-45, 1927. 

Holway, E[dward] W[iUet] Dforland] 

Mexican fungi. Bot. Gaz. 24(1) : 23-38, 1897. 


Mexican fungi. Bot. Gat. 24 ( ): 23-28, 1897 ; 28 ( ):273- 

274, 1899 ; 31 ( ) : 326-338,1901. 
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Mexican Uredineae. Ann. Mycol. 2( ): 291-294,1904. 

Bodcer, W. C. 

(In Ennth, 0. S.) Scepsis plantarum quas in plagam aeqni- 
noctialem Orbis Novi collegerunt Al. de Humboldt et Am. Bon* 
pland p. 7-15, 1822. 

Sopkins, J. C. 

Notes on the soft rot of cotton bolls in the West Indies caused 
by Phytophthora. Ann. Bot. 89(154); 267-280, 1925. 

Report of three strame of Phytophtitora on cotton bolls. - One from 
Montserrat resembled P. parasitioa; one from St. Vincent indistin- 
guishable from P. pahrmara and one from Trinidad resembling P« 
parasitioa. 

Honi6, Mary Tracy [Earle] 

The coconut industry in Cuba. Cuba Rev. 6(ll):l&-20, 1907. 

Popnlar. 

Home, W[illiam] T[itus] 

The bud rot and some other coconut troubles in Cuba. (English 
& Spanish Ed.) Est. Central Agron. Cuba Bull. 16, 43 p., 
1908. 

Popular. 


Phomopsis in grapefruit from the Isle of Pines, W. I., with notes 
on Diplodia mtdlenses. Phytopathology 12(9): 414-418,1922. 

Hotson, J. W., & Hartge, Lena 

A disease of tomato caused by Phytophthora mexicana. n. sp. 
Phytopathology 13(12): 520-530, 1923. 

This organism was isolated from tomatoes shipped from Mexico to 
Washington. 

Howard, Albert 

On Trichosphaeria sacchari Massee. Ann. Bot. 14: 617--631,1900. 


Diplodia cacaoicola a parasitic fungus on sugar cane and cacao 
in the West Indies. Ann. Bot. 15(60): 683-701, 1901. 


The fungus diseases of cacao in the West Indies. West Indian 
Bull. 2(3): 190-211, 289, 1901. 

This paper contains a discussion of tiie brown rot disease of the 
pod (Diplodia oaoaoioola P. Henn.), the Trinidad cacao pod disease 
(Phytophthora oirmivofa de Baiy), Nsatria bainii Massee; a canker 
disease (Noctria ditissima TnL) of the stem which also attacks 
I Prythrina wnbrosa, the witch-broom disease of Surinam (JBwoaaam 
theobromae Bits. Bos.) and root diaease. 
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■Witeh-broom of cacao. West Indian Bull. 2(2): 205-206, 28^ 
290, 1901. 

Popular ootea. 


The field treatment of cane cuttings in reference to fungoid dis¬ 
eases. West. Indian Bull. 3(1): 73-86, 1902. 

This paper gives the results of efforts to control ThteUivwpsis by 
treatments with Bordeaux mixture, tar, lime, water, etc. 


Suggestions for the removal of epiphytes from cacao and lime 
trees. West Indian Bull. 3(2): 18&-197, 1902. 

These organisms, mostly Cmcuia and Lormihaoeae are injurious. 


On some diseases of sugar cane in the West Indies. Ann. Bot. 
17:373-412, 1903. 

The rind disease of sugar cane in the West Indies. Intern. 
Sugar Joum. 6(53) : 215-225, 1903. 

A very comprehensive description of this trouble due to AfeZoiv 
oofUum, 

Howe Jr., B[eginald] Heber 

On a small collection of lichens from Jamaica, West Indies. 
Mycologia 6(5): 259-263, 1914. 


The Vsneas of the World, 1759^1914, with citations types locali¬ 
ties, original descriptions and keys. Part 11, South America. 
Bryologist 18:38-43, 52-63, 1915. 


An interesting tropical lichen new to the United States. Torreya 
16:50, 1916. 

Hnergo Jr., Josfi M. de 

Antracnosis de la vid. (Vine anthracnose.) Buenos Aires 28 p., 
1899. 


Enfermedad radicular de la vid causada por la Heierodera rad/^ 
cicola o AnguUula radicicola de Greef (Anguilulosis) (Boot 
disease of the vine caused by Heterodera radicicola or Angui- 
Ivla raddcicola Greef.) Bol, Min. Agric. Buenos Aires 8(1): 
20-56, 1906. 


Enfermedad radicular del tomate. (Boot disease of tibie tomato.) 
Bol. Agric. & Ganaderia, Bep. Argentina, 2(42): 1040-1059j 
1902. 

Hmnph^, Harry Balm ft Cromwell, Biohard OpiTer] 

Stripe rust, Puccinia glumarum^ on wheat in Ar^ntine. Phyto¬ 
pathology 20(12): 981-986, 1930. 

Daaeriptioii of the symptoms of the disease and its behavior. 
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Humboldt, Alexandri de, Bonpland, Aamati, & Kunth, Carol 
Segismund. 

Nova genera et Species Plantarum quas in peregrinaciones ad 
plagam aequinoctialem Orbis Novi collegemnt, descripserunt, 
partim adumbraverunt Amat. Bonpland et Alex. Humboldt, 
exchedis autograpfhis Amati Bonpland in ordinem digtessit 
Carol Segismund Kunth accedunt tabulae acri incisae, et 
Alexandri de Humboldt natationes ad geographiam plantarum 
spectantes. Lutecia Parisorum VII, 1895. 

Hunneus, B. 

Bnfermedad del cacao. (Cacao disease.) Bol. Assoc. Agron. 
Ecuador 1(2):19-22, 1920. 

Hunt, Willis B[obert8] 

Miscellaneous collections of North American rusts. Mycologia 
19(5): 286-288, 1927. 

Records Uromyces Fdbae (Pers.) De Bary on Vicia Faha L., Co- 
leospormm Solvdagvrm (Schw.) Thiim on Solidago sempervtrens L., 
Gymnospoi agmm hermud%amAim (Farl.) Earle on Jumperum hermu- 
dmna X., Puccinia HteracH (Schum.) Mart, on Ctchonum Intyhua 
L., P. Lcmtcmae Earl, on Lantcma %nvolucrata L., and TJ. Med\>cagvnes 
Pass, on Medxcago lupuhna L. all from Bermuda. 

Ihering, H. 

Der brasilianische Korceebau und seine Schadlinge. Mittil. uber 
Brasilien, Berlin 661-670, 1925. 

Illingworth, J. Lawson 

Notes on gumming disease of Isugar cane. Leeward Islands 
Dept. Agric. 12 p., 1930. 

The author gives a brief discussion of the symptoms, effects of 
the disease, the causal organism, dissemination and varietal suscepti¬ 
bility. 

Infante, Jorge S. 

Nociones sobre enfermedades del cafeto. (Notions on coffee tree 
diseases.) Rev. Cafetefa de Colombia 4(36-37): 1351—1353, 
1932. 

Brief notes on coffee diseases specially those of fungus origin. 
Sp^ial attention is given to those caused by HemHexa vaatatrw and 
Cortumm KoXeroga. 

Iriarte, David B. 

Observaciones sobre el carate en el Distrito PerijA del Estado 
Zulia. (Observations on “carate” in the District of Periji, 
State of Zulia.) Gaceta Muskus, Caracas 3(34): 16-18, 1932. 

Carate: A disease of the skin—dark spots. 

Jackson, H[erbert] 8[peno«r] 

New or noteworthy rusts on Carduaceae. Mycologia 14(3): 104- 
120, *1922. 
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The rusts of South America based on the Holway Collection I. 
Mycologia 18(4): 139-162, 1926. 


The rusts of South America based on the JSoJway Collections II. 
Mycologia 19(2): 51-65, 1927. 


The rust of South America based on Holway Collection III. 
Mycologia 23(2) : 96-116, 1931. 


The rusts of South America based on the Holway Collections IV. 
Mycologia 23(5) : 332-364, 1931. 


The rusts of South America based on Holway Collection V. 
Mycologia 23(6) : 463-503, 1931. 


The rusts of South America based on Holway Collection VI. 
Mycologia 24(1) : 62-186, 1932. 

Jackson, T. P. 

Work connected with insect and fungus pests and their control. 
St. Vincent Dept, of Agric Ann. Rpt. 1928:8-14, 1929. 


Work connected with insect aM fungus pests ahd their control. 
St. Vincent Dept, of Agric. Ann. llpt. 1931 7-13, 1932. 

Jacquet, J. H. 

Les balais de sorciere du cacaoyer et les moyens de les eviter. 
(Witches^ broom of cacao and the means of avoiding it.) 
Agron. Colon (Ecuador) 18(137) : 129-133, 1929. 

Refers to Marasmvas permcwsus. 

John, Eward 

Myxomyceteii aus Amazonas gesammelt E. TJIe. Hedwigia 43: 
300-305, 1904. 

Jamieson, Clara G 

Phoma Destructwa the cause of a fruit rot of the tomato. 
Journ. Agric. Res. 4(1): 1-20, 1915. 

Occurrence and general appearance of the disease. 

Jaynes, H. A. 

Pineapple disease, {Thielaviopm ethaceticus) on sugar cane at 
Tucuman, Argentina. Ph;^opathology 22(7): 667-668, 1932. 

Jdile, B[obert] A[ndrew]^ 

El tiz6n tardio y la pltldrioion de la papa. (Late blight and 
potato rot.) Cuba Est. Expt, Agron. Cire. 48, 6 p., 1915. 
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Jenkiiu, Anna Ejliia] 

A seab disease of lima bean in Cuba and Puerto Bico. XJ.S.D.A. 
Plant Disease Reporter. 14(11): 96-97, 1930, 

This disease of PhaieoUu Iwuiiut is esvsed bjr Bliinoe etmamUiae, 
The author published a very complete discussion of this fungus and 
the disease in Joum. Agrie. Bes. 42(1): 13-23, 1231. 


Lima bean scab caused by Elstnoe. Joum. Agric. Res. 42(1): 18- 
23, 1931, 


Further studies of lima-bean scab. Phjrtopathology 23(8): 662- 
666, 1933. 

This disease is due to EUinoe oanavaliae. The range has been ex¬ 
tended to Costa Bica, Nicaragua, Quatmnala, El Salvador, Dominican 
Bepublic and possibly to Jamaica. 


A Sphaceloma attacking naval orange from Brazil. Phyto¬ 
pathology 23(6): 538-545, 1933. 

A species of Sphaceloma on avocado. Phytopathology 24(1): 
84-85, 1934. 

New species .—SphaeeUma perseae. 

Jensen, J[ames] H. 

Notes on the present Sugar-cane diseases situation in Puerto 
Rico. Agric. Notes, Puerto Rico Agric. Bxpt, Sta. (Maya- 
giiez) 69, 8 p., 1936. 

Brief popular notes on the occurrence of the most common disease 
of sugar cane in Puerto Bico. 


Notas sobre la presente situaci6n de las enfermedades de la cafia 
de azucar en Puerto Rico. Rev. Agric. Puerto Rico, 18(1 ): 
89-94. 1936. 

Popular. 


Chlorosis' of Citrus in Puerto Bico Phytopathfdogy, 27(6) : 731. 
1937. 

Treatment with zinc sulphate. 

Jim4nei Ndfiez, E. 

£1 cultivo de la cana de azdcar. (Sugar-Cane Cultivation.) 
Centro Nal. de Agrio.- (Argentina) Bidl. 6:8-24, 1930. 

Jobert, 0. 

Sur une maladie du cafeier observ^e au Brasil. Compt. Rood. 
Hebdoihad&ires des Stances de 1’ Acad4mie d’ Agri., France 
87:941-943, 1878. 
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Joglur Bodrig^nes, F[ra]ioiBoo] 

“B1 mosaico” enfermedad del tabaco. Rev. Agric. Puerto Rioo. 
26(10): 150, 176, 1930. 

Popular discuasiou and description. 

Joluiii^ Hcden 

Diplodia tndcrospora on com in Brazil. U.S.D.A., Plant Dis¬ 
ease Rep. 19(1): 9-10, 1935. 

A record of this disease on com from Brazil wlMve it is considered 
new. This fungus was described by Earle and has been reported 
from Alabama, North Carolina, South Carolina, Florida and Loui¬ 
siana. 


Johansson, N. 

A contribution to the knowledge of the etiology of fraitlet black 
rot disease of pineapple. Svensk. Bot. Tid^r., 28(3): 384- 
404, 1934. 

An accoimt of this disease in Ghiatemala. The author accepts the 
work of Barker in Haiti and Serrano in the Philippine that the 
disease is caused by BaoUlua ananas. 

Johnston, John B[ob«rt] 

The bud-rot of the coconut palm. U. S. Bur. Plant Indus. Circ. 
36, 5 p., 1909. 

A brief history of the disease without statement as to cause. 


The serious coconut palm diseases in Trinidad. Dept. Agric. 
Trinidad, Bull. 9(64): 25-2^ 1910. 

A popular discussion. 


The history and eause of coconut but-rot. U. S. Plant Indus. 

Bull. 228, 175 p., 1912. 

These studies were made on material from Cuba and the author 
attributed the disease to Bacillus ooli (Escherich) Migula. Later 
studies of what appear to be the same disease in Puerto Bico indi¬ 
cated that it is due to Phytophthora palmivora. 


The present status of the coconut bud rot disease. 1910. (Pub¬ 
lished in Cuba.) 

A brief history of the disease and its geographical distribution. 
No statement as to cause. 


Is Bacillus coli ever a plant parasite. Phytopathology 1:97- 
99, 1911. 


First report of the pathologist. Puerto Rico Agric. Expt. Sta. 
Sugar Prod. Ass^n. Bull. 1:35-48, 1911. 


eport of the pathologist. Puerto Rico Sugar Prod. Assoc. 
Agric. Expt. Sta. Second Ann. Rpt. 1911-12 (Bulletin 2) :28- 
28, 1912. 
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Cultivation of the coconut in Puerto Rico. Puerto Rico Hort. 
Soc. First Rpt. 1012:47-55, 1912. 


The relation of cane cultivation to the control of fungous dis¬ 
eases. Puerto Rico Agric. Expt. Sta. Sugar Prod. Assoc. Circ. 
3, 13 p., 1913. 


Selection and treatment of cane seed. Puerto Rico. Agric. 
Expt. Sta. Sugar Prod. Assoc. Bull. 6, 29 p., 1913. 


Notes on the fungous diseases of sugar cane in Puerto Rico. 
Phytopathology (Abstract) 3:75, 1913. 


Third report of the pathologist. Puerto Rico Sugar Prod. Assoc. 
Agric. Expt. Sta. Bull. 6:22-24, 1913. 


The nature of fungous diseases of Plants. Puerto Rico Sugar 
Prod. Ass’n. Circ. 2, 25 p., 1913. 


La enfermedad del platano en Cuba. (The plantain disease in 
Cuba.) Cuba Estae. Expt. Agron. (4rc. 47, 13 p., 1915. 


Causa de la enfermedad llamada pudricion del cogollo del coco- 
tero. (Cause of the so called coconut palm bud rot.) Cuba 
Estac. Expt. Agron. Bull 27, 106 p., 1915. 


Entoraogenous fungi of Puerto Rico. Ins. Expt. Sta. Puerto 
Rico. Bull. 10, 33 p., 1915. 


Phytopathological work in the tropics. Phytopathology 6:383, 
1916. 


The banana diseases and its control. Bull. Comm. San. Veg. 
Cuba, 1: 80-81, 1917. 

Popular. 


History and cause of the rind disease of sugar cane. Joum. 
Comm, Agric. Puerto Rico 1(1): 17-45, 1917. 


Notas sobre micologia y patologia vegetal en Cuba. (Notes on 
mycology and plant pathology in Cuba.) Mem. Soc. Cubana 
Hist. Nat. 2:225-228, 1917. 

-—, & Stevenson, John A[lbert] 

Fungi and diseases of sugar cane in Puerto Rico. Journ. Dept. 
Agric. Puerto Rico 1(4); 228-233, 1917. 

Brief notes: Early account of the occurrence of mosaic disease of 
sugaf cane (called mottling) in Puerto Bico. 
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-.. &- 

Sugar-cane fungi and diseases of Puerto Rico. Journ. Dept. 
Agric. Puerto Rico 1(4); 177-264, 1917. 


El plfitano y sus enfermedades. (Banana and its disease.) Rev. 
Agric. Com. & Trab. Cuba, 1:419-421, 1918. 

_& Bruner, Stephen C[ole] 

A Phyllachora of the Royal Palm. Mycologia 10(1): 43-45, 
1918. 


Enfermedades y plagas del cacao en el Ecuador y metodos mo- 
dernos apropiados al cultivo del cacao. (Cacao diseases in 
Equador and methods of cacao cultivation.) Phytopathology 
8(10): 550, 1918. 

Review of paper of some title by J. B. Borer. 


Algunos hongos entomogenos de Cuba (Some entomogenous 
fungi from Cuba.) Mem. Soc. Cubana Hist. Nat. ‘^Felipe 
Poey'» 3:61-82, 1918. 

_, & Brxiner, S[tephen] C[ole] 

Enfermedades del naranjo y otras frutas citricas. (Diseases of 
the orange tree and other citrus.) Cuba Est. Expt. Agron. 
Bull. 38, 54 p., 1918. 

_, & Ashby, S[ydneyJ^[rancis]; Bancroft, C[laude] 

K[eith]; Nowell, W[illiam] & Stevenson, John A[lbert] 

Diseases of sugar cane in tropical and subtropical America, es¬ 
pecially tJie West Indies. West Indies Bull. 16(4) : 298-300, 
1918 

Brief notes on sereh and mosaic disease of sugar cane, the first in 
Java and the second in Puerto Rico. Description of both diseases. 


The new cane disease in Cuba. The Louisiana Planter & Sugar 
Manuf 63(6) : 43, 1919. 

The author declares that the disease is present in at least three 
provinces. Quarantine measures are recommended. The author dis¬ 
cusses the history of the disease in other countries. 


La enfermedad del ^‘mosaico^’ de la cana de azucar. (The dis¬ 
ease, “mosaic^’ of sugar cane.) Seccion de Sanidad Vegetal, 
Cuba Circ. 6, 11 p., 1919. 

The author gives a popular discussion and recommendations. 


The mosaic disease of sugar cane in 1923. (A discussion of the 
problem to data.) United Fruit Co., Agric. Res. Dept. Pam¬ 
phlet, 35 p., 1923. (Louisiana Planter 73(1): 10-11, (2); 
30-32, (3) : 49-52, 1924. The Int. Sugar Journ. 26:469-473, 
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1924. A Eeview by C. A. Barber in Bev. Agric. Puerto Bieo 
18:265-272, 1924.) 

A popular but verj eomprehensivB discuMdon of thii d la eaa e . 


Control of sugar cane mosaic. Louisiana Planter 74(10): 190- 
191, 1925. 

The disease spreads slowly in Cuba. Control by inspeetioii and 
roguing is reeommended. 

The Panama disease or banana wilt. The United Fruit Go., 
Bes. Dept. Oirc. 2, 1928. 

A description with suggestions for control. 

Enfermedades y plagas de la pina en America Tropical Bev. 
Agric. Puerto Rico 26:4-11, 1931. (Bol. Union Panamerica 
65(y2): 88-103, 1931.) 

A popular description of diseases and insects. 


The fruit spot of the banana. United Fruit Bes. Dept. BulL 
43, 1932. 

_, Ss Slocum, A. H. 

The banana fruit spot and its control. United Fruit Go., Bes. 
Dept. Bull. 41, 1932. 

Jonge, Mevr. A. E. 

Department van den Landvouw in Surinam, Bull. 24, April, 1910. 

Eaden, 0. F. 

Observations concerning the healthiness of coffee in Gosta Bica 
Trop. Agric. (Trinidad) 9(11) : 350-351, 1932. 

The author reports about the healthy conditions of the coffee groves 
he found in Costa Bica. He states that he only noticed OmphaUa 
ficmda, CerooBpora ooffeioola and a [^>ecie8 of Soaellinia, but none of 
these organisms are of importance. He also observed a non parasitis 
disease of minor importance. He concludes by giving recommenda¬ 
tions to prevent them. 

Karling, J. 8. 

Fungi of British Honduras I. Ann. My col. 84(1-2): 1-10, 1986. 

A full description is given of the fungus Sypoorella (A&t tmaatU a ) 
turhinata (Berk.) Fetch, observed by the aathor the wax 

scale (CeroploBtea flaridensis) on Mffte leave% pitiiiii and fruits hi 
British Honduras. « ^ 

Eellerman, William Ashbrook 

Mycological expedition to Guatemala. Gontribution to Guate¬ 
malan Mycology I. Joum. Mycol. 12:137-145, 1906. 

Fungi gelecti guatemalensis. Exsiecati decade I-II. Joum. 
Mycol. 12:288-241, 1906; 18:99^102, 1907. 
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Dr. Behm’s first report on Guatemalan Ascomycetae. Oontrilm- 
tion to Guatemalan Mycology V. Joum. Myeol. 14; 3-7, 1908. 

Kara, Frank D[imn] 

The rusts of Guatemala I. Jour. Mycol. 13:18-26, 1907. 

The rusts of Guatemala II. Mycologia 3(6): 288-290, 1911. 

North American rusts on Cyperus and Eleocharis. Mycolooria 11 
(3): 134r-147, 1919. 

-, A Whetnl, H[erbert] H[ice] 

Observaciones en las enfermedades del cafeto y de los Urboles 
de sombra. (Observations on coffee tree diseases and of the 
shade trees.) Rev. Agric. Puerto Rico 13(1): 7-11, 1924. 

Brief popnlar notes giving the authors’ observations on the most 
prevalent coffee and shade tree (Inga Inga) diseases. They sug¬ 
gest the foundation of a coffee experiment station in the center of 
Puerto Bico (in the coffee region) to observe and study these diseases 
in the coffee groves. 

- -, A ... -- 

Some new or interesting Porto Rican rusts. Mycologia 18(1) s 
39-47, 1926. 

-, A Ohardon, Carlos*-KCugenio] 

Notes on some rusts of Colombia. Mycologia 19(5): 268-276, 


Fungi of Santo Domingo II. Uredinales. Mycologia 20(2): 
50-82, 1928. 

—--, A Oiferri B[afael] 

Fungi of Santo Domingo III. Uredinales. Mycologia 22(8): 
111-117, 1930. 


Supplement to Uredinales. Sci. Survey Puerto Rico & The 
Virgin Islands 8(2): 226-231, 1932. 

-- & Oiferri B[afaM], A Thurston, H. W. 

The rust-fiora of the Dominican Republic. Ann. Mycol. 81(1- 
2): 1-40, 1933. 

-, Thurston, Jr., H. W., A Whetsd, H[erbert] H[ioe] 

Annotated index of the rusts of Colombia. Mycologia 20(6): 
448-603, 1933. 


The microcyclic species of PuccAnia on Solanum. Mycologia. 
26(6); 435-441, 1938. 

A study of JPweolnte fittierUma on potato. 
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_Toro, Bafael A[ndr6a] 

Notes on some fungi from Colombia. Mycolc^ia 27(6): 615- 
617, 1935. 

This is an annotated list of nine species of fungi, mostly rusts 
collected by the authors in 1932, including Cerotehwn desfrmm on 
cotton (Gossyptum peruvianum.) 

Kick Jr., Jean 

Notice sur quelqiies champignons du Mexique. (Note on some 
fungi from Mexico.) Bruxelles, M. Hayez 1841. Prom Bull. 
Acad. Roy. Belg. Vin. No. 8, 1841. 

Klotzsch, J. 

Schwanecke.—Collection of fungi. Linnaea 25: 364r-366, 1852. 

Enoche, W., Gruz-Coke, E., & Pacotet, M. 

Der ^^Palo podrido’* auf Chiloe Ein Beitrag znr Kenntnis 
natiirlichen Umwaodlung des Holzes durch Pilze in ein Put- 
termittel. (The ‘^palo podrido’^ on Chiloe.) Centralb. Bakt. 
2 Abt. 79(15-22): 427-431, 1929. 

Krug, H. P. 

A podridao interna dos capulhos do algodeiro no estado de Sao 
Paulo. (Internal boll rot of cotton in the State of San Paulo.) 
Bol. Tech. Inst. Agron. Campinas 23(1): 1-19, 1936. 

A brief summarizing account is given of the history, host, range, 
distribution, economic importance, symptoms, etiology and insect vec¬ 
tors of internal boll rot of cotton. The organisms associated with 
this disorder are reported to be Nematoffpora coryli, N. goasypiif 
yeasts and Penmlhum sp. Bacteria appear to bo the most active 
agent in the causation of the disorder. By means of insects vectors 
it is conveyed to various wild and cultivated Malvaoeae, such as 
Stda and Hibisctis. N, coryJi was isolated from cowpeas. 

Kuijper, J[an] * 

Department van den I^andvouw in Suriname^ Bull. 28:3-10, 
1912. 


(Phytopathological observations) Suriname, Dept, van den 
Landb. Verslag (Annual Report) 1911:16-22, 1912. 

Brief notes on crop plants reported during the year in Dutch 
Guiana; it includes a list of fuagi determined and studied during 
the year. 


Een fusiclaeium-ziekte opheves* De zilver-drand Ziekte der Kof- 
fie in Surinam. De gevolgen van Kenkenzout-hounded water 
voor begieting en bespuiting. Dept, van den Landbouw. Bui. 
2:31, 1912. (Rec. Trav. Bot. NSerlard, 9(4):436-451, 1912.) 


* Also written Kuyper, 
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(Cacao canker) Dept. Landb. Suriname. Bull. 31:29-33, 1913. 


Overzich van Kofffieziekten in Suriname. (Considerations on 
coffee diseases in Surinam.) Dept, van den Landbouw, Suri¬ 
name. Bull. A 311-316, 1913. 

Brief description of the coffee diseases occurring in Surinam since 
1900. 


(Pun^i causing diseases in Suriname.) Trav. Bot. Neerland 
11(1) : 44-53, 1914. 

Kurtz, F. 

Essai d’ un Bibliop^raphie botanique de V Argentine. (Essay 
of a botanical bibliography from Argentine.) Bol. Acad. Nac. 
Ciencias de Cordoba 16:117-208, 1900; 19:221-376, 1913. 


L.(E.) 

La production du cacao a T Equateur. (The production of cacao 
in Ecuador.) Agron. Colon 16(113) : 173-174, 1927. 

Refers to Maraamim pernidosus. 


Labroy, 0. 

Les maladies du bananier a Suriname et dans le Central Ameri- 
que. (The banana diseases in Surinam and Central America.) 
Joiirn. Agric. Trop. 10:32^^332, 1910. 

A review of the work in America. 

Legerheim, O. de 

La enfermedad de los pepinos. (The diseases of cucumber.) 
Rev. Ecuatoriana 2:1-6, 1890. 


Observations on new species of fungi from North and South 
America. Journ. Mycol. 7(1): 44-50, 1891. 


Om forekomstem af europeiska Uredineer pa Quitos hoglatt. 
Bot. Notiser, Lund, p. 63-66, 1891. 


Pucciniosira, Chrysospora, Alvoolaria und Trichospora, vier neuw 
Uredineen-Gattungen mit tremelloider Entwickelung. (Vor- 
laufige Mittheilung.) Ber. d. Deutsch Bot. Gesell 9(10): 344- 
348, 1892. 

Larter, L. N. H. 

The highgate banana and Panama disease. Journ. Jamaica Agric. 
Soc. 40(9): 528-529, 1936. 

Lathrop, E. 0. 

The generation of aldehydes by Fusarium cuiense. Phyto¬ 
pathology 7(1); 14-16, 1917. 
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IiBiibert, E. 

Die ^Zoeospomm-Faule der in Deutschland gehandeten Banft* 
nenen. (The Qloeospomm rot of banana on the German 
markets.) Mitt. Gesell. Vorratschutz, 2(2): 19-21, 1926, 

A brief discussion of Oloeo$poriwn uMisonim on bananas from 
Jamaica. The anthor describes the organism and proposes the name 
G, musartm var. importaium. It has been suggested that this is the 
same as 0. fruciigeMm f, afMrioam. 

Leach, E., & Wright, J. 

Collar and stem canker of pigeon pea, (Cajanus indicus) caused 
by a species of Physalospora. Mem. Imp. CoU. Trop. Agrio. 
Trinidad (Mycol. Ser.) 1(4): 12, 1930. 

Leechman, Alleyne 

The radical cure of infectious plant diseases. Joum. Bd. Agrio. 
British Guiana 2(3): 104-106, 1909. 

Leenhoff, J. W. van 

A disease of coffee. Puerto Rico Agric. Expt. Sta. Ann. Bpt. 
1906:32, 1907. 

Brief report on coffee leaf spot diseaae caused by BtSbeUa 
Bordeaux mixture is recommended as a control measure. 

Lendner, A. 

Un champiagnon parasite sur une LavracSe du genere Ocotea, 
(A parasitic fungus on a Lawaceae of the genus Oeotea.) 
BuU. Soc. Bot. Qen6ve II, 12:122-128, 1921. 

Leonard, E. E. 

The storage of Trinidad Citrus fruits. Mem. Low. Temp. Res. 
Sta. Trinidad 2:47, 1936. 

A report of cold storage studies on grapefruit and oranges. The 
fungi were Botryodiploiia ihtobromae, PenioUUtm digitatum CM* 
letotriohvm gloeospoHoidet. These fungi and the following additional 
ones were found in the pacing sheds,— DotMoreUa (Batryotgikaeria) 
tibia, Oospora sp., Ftuaritm laUtiUtm ear. frucHgamtm, Bidomta tg. 
and AapergiBm nigtr. 

LivMUe, J. E. 

Fungi nova-granatense. Triana & Planchou. Prodomus florae 
novo-granatensis. Ann. Sci Nat 4 S. Bot 20:282-300, 1868. 

Champ^nons exotiques (Bxotio fungi) Ann. Sd. Nat m. 2: 
16t-221, 1884, 8:38-70, 1885. 
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Lewtoii'Brain, L. 

Fungoid diseases of cotton. West Indian Bull. 4:425-467, 1903. 

Popular. Befers to root gall (Heterodera radicicola), root knot (Oao* 
nium), wilting or frenching, sore thin or damping off (P. de Baryar 
mm), motaie or yellow bHght, red leaf blight, angular leaf spot, 
leaf blight {Sphaerella goasypvm) areolate mildew (Bamularia areola)^ 
cotton rust (Uredo gostypii), shedding of bolls, cotton boll rot (Booil- 
lus gossypinw), and anthracnose (Colletotriehum gosaypii,) 


Disease-resisting varieties of plants. West Indian Bull. 4(1): 
4&-57, 1903. 

Discussion of the subject giving a review of the work done so far. 


Lectures on th^ diseases of the sugar cane. Barbados, Pamphlet 
No. 29, 1904. 


West Indian Anthracnose of cotton. West Indian Bull. 6(2) : 
178-194, 1904. 

A report on this disease including symptoms, a description of the 
fungus (Colletotriehum goseypii) and the results of experiments. 


Review of the principal fungoid diseases of the sugar cane. 
West Indian Bull. 6(1): 33-37, 1906. 

A discussion of the rind disease (Trichosphaeria saoohari), root 
disease (Marasmiue saoohari). Says that MaraamiuB eemkuiua at¬ 
tacks banana in the West DofUles. 


Fungous diseases of cacao. West Indian Bull. 6(1): 85-94, 1906. 


Fungoid diseases of cotton. West Indian Bull. 6(2): 117-128, 
1905. 

This paper contains brief discussions of rust (Uredo goaeypii), 
leaf spot (Cereospora goesypina), mildew, anthracnose (CoUetotridhum 
goesypii), black boll, dropping of bolls. 

Lwj, H. I. 

The banana disease and other enemies of the plant in Costa 
Bica. Joum. Jamaica Agric. Soc. 14:241-247, 1910. 

Not very definite. 

Undsu, O. 

Beitrfige zur Pilze flora Siid-Amerikas. Einleitung. Hed^rigia 
86:202-207, 1896. 


aphaeriales. In Engler und Prent. Die Naturaliche Pflanzen- 
familien, Teil I .Abt. 1:421, 1897. 


Fbngi loehens: In Perkins J., Beitiflge but Flora von Bolivia. 
Bot. Jahrb. 48:173, 1912. 
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Lindquist, Juan 0. 

Algunos bongos nuevos pardsitos de las plantas cultivadas de 
la Republica Argentina. (Some new parasitic fungi of the 
cultivated plants in the Argentine Republic.) Rev. Agron. 
Univ. Nac. La Plata (Argentina) 19:197-210, 1930. 

Sobre la presencia de la Phytopthora capsici en la Republica 
Argentina. (On the occurrence of Phytophthora capsici in 
the Argentine Republic.) Physis 11:170-174, 1932. 

La ‘‘quemadura’’ de las hojas de narcisos y junquillos. {Star 
gonospora Curtisii) (Leaf scoarch of narcissus and jonquils. 
Stagonospora Curtisd,) Rev. Argenl. Agron. 2(7): 237-244, 
1935. 

The author gives the description of the disease and control meas¬ 
ures of the fungus Stagonospora Curttssi the causative agent on Nar- 
CISSU8 pseudonarcissus and N, tagetta. 

Lister, A. 

Mycetozoa of Antigua and Dominica. Journ. Bot. 36:112-122, 
1898. 

Mycetozoa of Antigua. Journ. Bot. 36:378-379, 1898. 

Lizer, Carlos 

Quelques notes pour servir de complement au recueil de Mr. L. 
Ilauman-Merk sur. *‘Les parasites vegetaux des plantes, cul- 
tivees en Argentine et dans les regiones limitrophes.^' (Some 
notes to serve as a complement to the work of Mr. L. Hauman- 
Merk on *‘The vegetable parasites, of cultivated plants in 
Argentine and adjoining regions.’^) Ann. Soc. Cien. Argen¬ 
tina 78:5-17, 1914. 

Lloyd, C[urtis] G[ate8] 

Lycoperdum alhidvm, Mycological Notes 42 :582, 1916. 

Polystictus ninuosus, Mycological Notes 46 : 626, 1917. 


Notes on Xylarias, Mycological Notes 48 : 675-677, 1917. 


Xylaria fumhriata. Mycological Notes 61: 726, 1917. 

Loew, [Carl Benedict] Oscar 

Diseases of tobacco. Puerto Rico Agric. Expt. Sta. Ann. Rpt, 
1907:16-18, 1908. 


The fermentation of the cacao and coffee. Puerto Rico Agrio. 
Expt. Sta. Ann. Rpt. 1907:41-65, 1908. 
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Ufpn DomiiigiieB, F[ranoisoo] A[ntoiiio] 

Has yellow stripe or mottlinsr disease any effect on the sugar 
. content of cane juice t Joum. Dept. Agric. Puerto Eico 3 
(4): 47-64, 1919. 

Analytical studies which indicate that the disease does not affect 
materially the sugar content of the juices imless the stalk is drying. 


Chemical variations in yellow striped cane. Ins. Bxpt. Sta. 
Puerto Rico Ann. Rpt. 1020:77-78, 1920. 


La cana Uba y su rendimiento de azucar en Puerto Rico. (Yield 
of the Uba Ctne in Puerto Rico.) Ins. Expt. Sta. Puerto 
Rico. (Eng. & Spanish.) Bull. 28, 1923. 

The author points out the importance of this variety to save the 
sugar-cane industry from the mosaic epidemic. 


El matizado o mosaico de la cana: Sus sintomas sobresalientes. 
(Sugar cane mosaic: Outstanding symptoms.) La Vida Agri* 
cola, Lima, Peru, 4(46): 803-806, 1927. 


Informe Anual del Director Estaci6n Experimental Insular.. 
Agric. Puerto Rico 1825-^26:1-62, 1927. 

Contains records of a'few diseases. 


Mosaico de la cana de azticafr^ Inform. & Mein. Soc. Ingen. 
Peru 10(30): 445-455; 11:466-478, 1928. 

Popular. 


El Matizado de la cana. M6todo para su represi6n. (Sugar 
cane mosaic. Method for its control.) La Vida Agricola. 
Lima, Peru 5(50): 89-98, 1928. 


El mosaico de la cana de azucar. (Sugar cane mosaic.) Est. 
Expt. Agric. de la Soc. Nac. Agraria de Peru. Giro. 10. 
23 p., 1928. 

Conference before the Engineers’ Society of Perfi. The author 
describes the disease and reviews the work done to eradieate it Ha 
advises the planting of immune or resistant varietiea 

Maohrida, Thomas Huston, ft Smith, 0. L. 

Nicaraguan myxomycetes. Iowa Univ. Bull. Lab. Nat. Hist. S 
(4): 877-883, 4(1): 73-75, 1896. ' 


Madariaga, JL 

Plagas 7 enfermedades del maiz. (Diseases and pest of eom.). 
ISbv. Agric. (Mexico) 4:440-456, 1919. 

A dissTisstnn. of JPadeMa and laafSit on eora. 
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Magalhaes, Octavio 

Formas anomalas do Oidum ‘‘Brasilienses*’. Bol. Inst Brasil 
Sci. 2(10): 338-342, 1926. 

Magnus, Paul Wilhelm 

tJ^ber dei parasitische Pilze Argentinius (On the parasitic fungi 
of Argentina). Hedwigia 48:147-151, 1908. 

Maire, Ben6 

Champignons de Sao Paulo (Bresil).—I. (Fungi from Sao 
Paulo, Brasil—I.) Ann. Mycol. 6:144-153, 1908. 

-, & Tison, A. 

Nouvelles recherches sur les PlasmodiophoracSes, (New in¬ 
vestigations on the Phasmodiophoraoeae,) Ann. Mycol. 9: 
226-246, 1911. 

Mann. C[harles] W[illiam] 

The handling ot Puerto Rican oranges, grapefruits and pine¬ 
apples. Puerto Rico Ins. Bxpt. Sta. Bull. 7, 36 p., 1914. 

Marchionatto, Juan B. 

Nucva eontribucion al conocimiento de los bongos parasites de 
las plantas eultivadas. (New contribution to the "'tudy o£ the 
parasitic fungi of cultivated plants.) Rev. Fac. Agron. Univ. 
La Plata III, 16:7-21, 1924. 


Fitoparasitos de la Argentina nuevos o poco conocidos. (New 
of little known plant parasites from Argentine.) Physis 8: 
367-372, 1926. 


Las enfermedades economicas de nuestros drboles frutales. 
(Economic diseases of our fruit trees.) Primera conferencia 
Nacional de Frutieultura, Feb. 28 a Mar. 2, Dolores (Cordoba) 
1926:97-103, 1926. 

A discuBsion of diseases in Spain. 


El ^‘bitter-pit’’ de la manzana- (Ktter-pit of apple.) Rev, 
Centro Estud. Agron. y Vet. TJniv. Buenos Aires. 20(132): 
325-328, 1927. 


--— 

Una fitonosia nueva (La “Koleroga” del caf6). (The koleroga 
of coffee.) Physis 8(Sl): 554-557, 1927. 

A description of this disease which is caused by CorHoium koleroga. 
This fungus attSiOhs Ilex paragiMyeneis and Nerium oleander in 
Argentina. 


Fitop«nil^toa lb Argentina nnevos o pocos conoddos. U 

(Nejir or. known plant parasite from Argentina, 11.) 

Univ. Nac. La Plata. 18:21-29, 1928. 
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La presencia de la Plasmodiophora’hrassicae en la Eepublica 
Argentina. (The occurrence of Plasmodiophora hrassicae in 
the Argentine Republic.) Physis, Rev. Soc. Argentina de 
Cienc. Nat. 9:455-456, 1929. 


La lucha contra el “carbon volador” del trigo. (The fight 
against the “loose smut” of wheat.) Argentina, Bol. Min. 
Agric. 29(2): 229-231, 1929. 

Brief notes on the treatment of loose smut of wheat caused by 
Uatilago tritioi (Pers.) Jens. 


Las “fusariosis” del trigo y del maiz. Wheat and com fu- 
sariosis.) Argentina Bol. Mins. Agric. 30(3): 189-192, 1931. 
Discussion of fusariosis on wheat and corn. 


Dos informes sobre la roya ^ ‘ amarilla ^ ’ del trigo. (Report on 
the yellow rust of wheat.) Argentina Mins. Agric. 836, 20 
p., 1931. 

Brief report on this rust with lenp^thy tables on its distribution in 
Argentina. 


Not as criticas sobre la presencia de la ^^Puccinia gluma/tum^* 
en la Republica Argentina. (Critical notes on the occurrence 
of Puccinia glnmarum in the Argentine Republic.) Physis 
10:362-367,1931. 


Sobre algunos bongos par&sitos de las grammeas toxicas para 
el ganado. (Some parasitic fungi of graminaceae toxic to live 
stock. Bol. Min. Agric. Nac. Buenos Aires, 29:457-462, 
1931. 


La roya amariJla del trigo en la zona central. (The yellow rust 
of wheat in the central zone.) Bol. Min. Agric. Nac. Buenos 
Aires 30(4) : 215-218, 1931. 

The author states that as m other cereal producing countries, yel¬ 
low rust of wheat, Puocinia glwnarum is the first to appear in Ar¬ 
gentine, followed by yellow rust P. tritidna and then by black rust 
P. gramdnis. Among the grass hosts of P. gUmarim are Bromiu 
unioloides and Hordevm jubatum. 


La presencia de la roya “amarilla’' (The presence of tha 
low’’ rust.) Min. Agric. Nac. (Buenos Aires) Sec. Prop. & 
Inform. Circ. 836: 3-5, 1931. 

A brief, popular account of the symptoms and life history of yellow 
mst of wheat caused by Puocinia glumarum. Data on anaeepIdbSlity 
of varieties and distribution. 


Las ^^helmintosporiosis” de la cebada en la Bepdblica Argen* 
tina. (The helminthosporioses of Barley in the Argentine 
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Republic.) Physis, Rev. Soc. Argentine Cien. Nat. 11(88}: 

107-114, 1932. 

Notes are given on the symptoms an etiology of three barley dis* 
eases occurring in Argentine. {UeXminthoBporivm tereif H, grami- 
neum and H. sativum.) Brief descriptions of the organisms are in¬ 
cluded. 


Notas sobre algunos Sclerotkm par4sitos de las plantas econ6- 
micas. (Notes on some Sclerofium parasitic of economic 
plants.) Physis 11:301-305, 1933. 


Notas de patologia vegetal. Contribuci6n al conocimiento de las 
enferm^ades de las plantas provocadas por los bongos. (Notes 
on plant pathology. A contribution to the knowledge of the 
plant diseases induced by fungi.) Eev. Pac. Agron. Univ. 
Nac. La Plata 19(3): 407-426, 1933. 

Note% are given of several fungous diseases of crop plants ob¬ 
served in the Argentine Republic for the first time. 


Bnfermedades del trigo poco conocidas y radicudas en la regidn 
oeste de la zona triguera. (Little known wheat diseases in¬ 
digenous to the western section of the wheat growing area.) 
Argentinie Min. Agric. (Buenos Aires) Bol. 36(4): 293-299, 
1934. 

The following fungi were isolated from diseased wheat in As- 
gentine since 1929. Gihherella sauhinetti, Selminthoaporium sativum, 
Ophiobolus graminis, Altemaria peglionii, FiMuriwn moniliforms var. 
suhglutinans. 

_, & Mill&n, Boberto 

Certificaci6n de la ‘‘semilla^’ de papa. (Potato “seed'* certifica¬ 
tion.) Argentine, Bol. Min. Agric. (Buenos Aires) 86(4): 
301-302, 1934. 

Brief account of quarantine measures, in Argentine, Brasil and 
Uruguay for the exclusion of potato diseases with 8|»ecial reference 
to those of virus origin. Other provisions are mentioned in regard 
to Phyihophtora infsstans, Aotinomyoes scabies and Cortieium vagwn. 


Argentine Bepublic: the overwintering stages of pear and apple 
scab. Int. Bull. Plant Prot. 9(1); 1-2, 1935. 

Notes are given on the prevalence of apple and pear scab, where* 
the peritheeial stage of the two causal organisms (Venturia iaaequaHs 
and r. pirina) was observed for the first time in 1994. 


Degeneracidn de la papa en los cultivos del pafsL La Chami 
(Buenos Aires) 71, 1935. 

Aj^enti^ BepubBo: yellow rust in the wheat-growing region.' 
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Behavioar of the cultivated varieties vis-a-vis the disease. Int. 
Bull. Plant. Prot. 9(4): 79-80, 1935. 

Begional studies of the distribution of yellow rust (PiusoMa glvr 
marum tritici) in Argentine. 

Argentine Republic: Species of Fusarivm existing in the coun¬ 
try. Int.' Bull. Plant Prot. 9(6): 125, 1935. 

Beview of study of Fuaarium occurring in Argentine made by 0. 
Carrera. 

Argentine Republic: new studides on the ‘‘lepra explosiva^' of 
fte orange. Int. Bull. Plant Prot. 9(8): 173-175, 1935. 

The author discusses the etiology of the citrus disease known in 
Argentine as ''Lepra ezplosiTa”. He concludes that the evidence 
is that Amylirosa aurantium and Cladosporwm herharwm var. oitri* 
oolum are not responsible for the maladies. He also excludes phy¬ 
siological factors, based on experiments, and is inclined to believe 
that the disturbance is due to a virus. He recognized two forms of 
the disease and observed that it facilitates the infections of Colleio- 
tfiohum gloeosporiodea and other pathogens. Measures of control are 
under study. 

Haring Kamos, C. S. 

0 combate do mosaico (The fight against mosaic.) Bot. Agric. 
Bahia (Brazil) 16:29-33, 63-65, 1926. 

Novo methodo para combatir apropagacao de “mosaico na canna 
de assucar“. (New method of fighting the propagation of 
“mosaic of sugar cane“.) Bol. Min. Agric. Ind. e Comm. 
Brazil' 16:793-795. (Correio Agric. Soc. Bahiana Agric. 4: 
199-201, 1926. 

This paper on Alfaro’s studies on the migration of Aphia fiuUdiB 
and recommends planting so that the cane can make a maximum 
growth before the period of migration. 

Marsh, B. W. 

Inoculation experiments with Nematospora gossypU, Ashby & 
Nowell. Ann. Bot. 40(160): 888-889, 1926. 

Greenhouse tests showed that the fungus could not infect mature 
cotton hairs or bolls that were not wounded. N, Coryli and Sp^tnoph- 
thora goaaypvi were shown to be parasites of injured boUs. 

Harsball, R. C. 

Observations on cypre {Cordda aUiodora L.) in Trinidad with 
special reference to canker disease. (Fvfcdfda cdrdia (P. 
Henn.) Arthur.) Part II. Silviculture. Mem. Imp. ColL 
Trop. Agric. Trinidad S: 7-8, 1930. 

Discusses the "cypre” (Cordia alUodora L.) as a forest tree with 
special reference to the canker disease caused by the parasitic rust 
fungus Pueeinia cordiae (P. Henn.) Arthur, and gives control meas¬ 
ures. 
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Martinez, Anguato N. 

Una enfermedad del cacao. Quinta Normal, Estac. Expt. (Am- 
bato, Ecuador) Circ. 6, 13 p., 1916. 

Cacao diseases in Ecuador. Soc. paper 676. Proc. Agric. 
Soc. of Trinidad and Tobago. 17(1): 28-36, 1917. 

Popular. Cause not given. 

La Hemile^ vastatrix del cafe. (The Hemileia vastatrix of 
coffee.) Quinta Normal, Ambato (Ecuador) Circ. 16, 5 p.. 
1923. 

Martinez, L. 

Enfermedad del cacao y medios de combatirlas. Bol. Circ, Gen. 
Agric.. (Mexico) Rev. Agric. 2(6) ; 520-532, 1912. 

Martinez Garcia, Manuel 

Cat&logo de la flora y fauna del Bstado de Oaxaca. (Catalog 
of the flora and fauna of the State of Oaxaca.) Mexico, Im- 
prenta del Estado, Oaxaca, Mexico Part. 2, 116 p., 1891, 

Martins, K. F. P. von 

Dexas plantarum mycetoidearum quas in itinere Brasiliensl ob- 
servavit C. Ph. a Martins Nova Acta Acad. Coes Nat. Cur. 
10:502-512, 1821. 

Martyn, E[ldred] B[ridgeman] 

The Sclcroimm disease of coffee and its occurrence in this colony. 
Agric. Journ. Brit. Guiana. 2(1): 7-10, 1929. 

The fungus is Sclerotium ooffeioolum. Attacks Liberian coffee. 
Also Robusta, Uganda and Moca. Has been found on Canephora 
deweveri (a tree), C. arabica and Cecropxa peltata. The author de¬ 
scribes the symptoms and gives methods of control. 


Mosaic disease of ,cane. Agric. Journ. Brit. Guiana. 2(2) :112, 
1929. 

A brief note. 


The gumming disease of sugar cane. Agric. Journ. of Brit. 
Guiana. 2(3) : 208, 299, 1929. 

A note. 


The pokkah-bong. and twisted top diseases of sugar cane. Agrie. 
Journ. Brit. Guiana. 2(3): 209, 210, 1929. 

A note. 


Botanical and mycological division. Agric. Journ. of Brit. 
Guiana. 2(4); 222-224, 1929. 

Mentions 8oleroiiu,yr^ oofffiioolum on coffee. A wilt of coffee re* 
semJbiUzg phloem necrosis of Surinam. Cerooapora ooffeioolwn of cof¬ 
fee. Pamping off of citrus seedlings. 








BIBLIOGBAPHY—MYCOLOGY AND PHYTOPATHOLOGY 


8$)5 


Witch-broom disease of cacao and its control. Agric. Joum. 
Brit. Guiana. 2(2): 109-110, 1929. 

A review of paper by this title written by Stell. Bull. Dept. Agrie. 
Trinidad & Tobago 21 (Part S), 1928. 


The Scleroiwm disease of coffee: Some notes on the origin of 
the disease its outbreak, and control. Agr. Journ. Brit. Guiana 
3(1): 28-34,1930. (Trop. Agric. (Trinidad) 7(6): 165, 1930.) 
Continuation of previous work given additional details from those 
in the above citation. 


British Guayana: Erste Feststellung von Fusarium cuhense in 
der Kolonia. Int. Auz Pflanzenchutz 4:106, 1930. 


Botanical and Mycological Division. Annual Report 1929. 
Agric. Joum. Brit. Guiana. 3(4): 226-233, 1930. 

This report states that mosaic disease of sugar cane is not yet 
known in British Guiana. Gives brief notes of several diseases of 
crop plants. 


British Guiana: Fusarium cuhense discovered in the colony for 
the first time. Internal Bull, of Plant Protect. 4(7): 101- 
102, 1930. 

The disease detected on wilted plantains. (Musa paradisiaca,) 


Plant diseases. Agric. Journ. ferit. Guiana. 4(2): 95-100, 1931. 
Notes on several common diseases. 


Report of the Botanical and Mycological Division for the year 
1932 Divisional Repls. Dept, of Agric. British Guiana 1932: 
117-121, 1932. 

This report mentions mosaic and Fusarium moniliforme on sugar 
cane, Aorothecium lunatum, and Clasterosporvum punotiforme on rice, 
and phloem necrosis on coffee. 


Botanical and mycological investigations. British Guiana 
Admin Rept. Director Agric. 1931:28-29, 1932. 

Beports a non infectious chlorosis of sugar cane. 


Preliminary list of diseases of economic plants in British Guiana. 
Kew. Bull. Misc. Inf. 1933:107-110, 1933. 


Notes on some diseases of local economic plants and their rela¬ 
tion to environment. Agric. Jour. British Guiana. 4(2): 95- 
100, 1931. 

Brief notes. Most important is Fusarium cuhense. 
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Note on diseases of rice. Dept. Agric. Brit. Guiana Bicci Bull. 
1. Part IV, 1934. 

A brief note listing TiUeiia horrida TOl, crygae Catt, 

Fwarium manUiforme sp., and Oihherella (Lisea) Fujikwroi (Saw.) 
Wr. 


Beport of the Botanical and Mycological Division for the year 

1932. British Guiana Dept. Agric. Divisional Bpts. 1932: 
117-121, 1934. 


A note on plantain and banana diseases in British Guiana with 
special reference to wilt. Agric. Journ. Brit. Guiana. 6(2): 
120-123, 1934. 

This article confirms the presence of banana wilt due to Baetertwm 
aolanaoearwn in the Colony and its similarity to that disease known 
as ^'moko*^ in Trinidad. The ^rmptoms of the disease are discussed. 


Beport of the Botanical and Mycological Division for the year 

1933. British Guiana Dept. Agric. Divisional Bepts. 1833: 
105-111, 1934. 

Several diseases of more or less importance are reported. 


Beport of the Botanical and Mycological Division for the year 

1934. British Guiana Dept. Agric. Div. Bpt. 1834:105-108, 

1935. 

Among the items mentioned in this report are citrus scab (Sparth 
trichum oiiri ); a wilt of coconut trees; cacao witches’ broom (Marct^ 
miua pcmioiosus); pineapple black eye” disease and guava sun 
crack of fruits. 


The diseases of rice in British Guiana. Agric. Joum. Brit. 
Guiana 7(2): 142-143, 1936. 

The author reports the following diseases on rice in British Quiana: 
blast (PiriottZaria Oryzae); man rice (Piwariifm moiUliforme) Mil* 
dewed heads Acrothecium lunatwn and Claterozporiwn ptuidiforme); 
a sclerotium disease {Bolerotium Oryzag), and bunt (TUletia horrida) 

Matron, E. W: 

Annotated account of Fungi received at the Imperial Bureau 
of Mycology. List II, Fascicle I, 1928. 

Mason, T. O. 

Lignecms ZonaPion and die-back in lime {CUrua medica var. 
acida) ip the West Indies. Sci. Proc. B. Dublin Soc. N. S. 
17:25-31, 255-262, 1923. 

The revolta of stndiei. 
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VawM, O[eorfe] 

Mycologieal notes II; Journ. Mycol. 6:178, 1891. 

Becords Baroomyoea vinoaa Mass, as new genera and species from 
Venezuela. 


Trichosphaeria, Massee, Ann. Bot. 7:515-532, 1893. 


Coffee disease in Nicaragua. Bui. Roy. Bot. Oard. Trinidad 
3(20): 182, 1899. 

Notes on Btitbum flavidum in Nicaragua with recommendations to 
use Bordeaux mixture to control it. 


Coffee disease in New World. Roy. Bot. Gard. Kew. Bui. Mise. 
Inf. 8:337-341, 1909. 

The author giyes a detailed description of coffee leayes which is 
supposed to be known in Central and South America. For some years 
it was attributed to the fungus BphaeroatUhe flavida. 


Ezotic fungi. Roy. Bot. Gard. Kew. Bull. Misc. Inform. 1: 
1-6, 1910. 


Fungi exotici XIII. Kew. Bull. Misc. Inf. p. 189-191, 1912. 
BSathews, V. D. 

Studies in the genus Pithium, Noi^h Carolina Univ. Press 
Pamph. p. 133, 1931. ^ 

HathewB, W. H. 

The agricultural progress of the pomeroom between the years 
190^1917. British Guiana Journ. Bd. Agric. 12(1): 6-10^ 
1919. 

A brief report. 

Mats, Julius 

Algunas enfermedades del follaje en las plantas. (Foliage dis¬ 
eases.) Rev. Agric. Puerto Rico 2(12); 624-625, 1919; 8(7): 
20-24, 1919. 

Popular notes mentioning Shigoctonia, PelliotUaria, mildew, etc. 


Algunas observaciones respecto a la sama (scab.) del citro en 
Puerto Rico. (Some observations on citrus scab in Puerto 
Rico.) Rev. Agric. Puerto Rico 2(3): 40-41, 1919. 

Brief popular notes. 

Citrus spots and blemishes. Puerto Rico Ins. Expt. Sta. Ciro. 
10, 8 p., 1919. 

Popular account of the most common diseases of citrus in Puerto 
Bico, suggesting in some instances method of control to preserve good 
appearance for the inadmt 
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Report of the division of plant pathology and botany. Puerto 
Rico Ins. Bxpt. Sta. Ann. Rpt. 1919:35-36, 1919. 

Records of diseases of occurrence during the year. 


Enfermedad de la raiz de la cana de azdcar. (Root disease of 
sugar cane.) Rev. Agr. Puerto Rico. 2(3): 38-39, 1919. 
Brief popular note. Attributes the cause to a Bhieootonia and 
Pythvum. 


Infection and nature of the yellow stripe disease of cane. Joum, 
Dept. Agric. Puerto Rico. 3(4): 6^82, 1919. 

Results of experiments and histological studies. The author de^ 
scribes a granular plasma in some of the cells which he believes may 
be a cause of the disease. 


Observaciones heehas en la regi6n de Maricao con respecto a las 
enfermedades del cafe y del guineo. (Observations made in 
the region of Maricao in regard to the coffee and banana dis¬ 
eases.) Rev. Agric. Puerto Rico. 6(5): 15-18, 1925. 

Brief report of a trip to the coffee district of Maricao, (Puerto 
Rico). The author gives his observations on coffee and banana dis* 
oases. 


Pudricion de la base de la ‘‘roselle^’. (Rot of the base of 
roselle.) Rev. Agric. Puerto Rico. 6(5): 18-20, 1920. 

Popular. 


tJltimos desarrolJos cn la patologia de la cana de azucar. (Last 
development in the pathology of sugar cane.) Insular Expt. 
Sta. Puerto Rico. Circ 33:32-36, 1920. 

Paper read before the Sugar-cane Technologists’ Association of 
Puerto Rico. Reviews the work done in sugar-cane pathology and 
devoted special attention %o mosaic disease. 


Gumming disease of sugar cane in Puerto Rico. Phytopathology 
(Abstract) 10(9): 429, 1920. 


Investigations of root disease of sugar cane, Journ. Dept. Agric. 
Puerto Rico 4(1) : 28-40, 1920. 

A thorough discussion of the subject, giving results of experi¬ 
ments on observations on Marasmim, Bhisfootonia, Pythiwn and 2*H- 
choderma spp. 


El mal del guineo. (Banana wilt.) Ins. Expt. Sta. Puerto 
Rico. Circ. 26, 7 p., 1920. (La Hacienda 20:43-45, 1926.) 
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The gumming disease of sugar cane. Facts About Sugar. 16 : 
258^259, 1922. 

Popular. 


Citrus and pineapple fruits rots. Puerto Rico Ins. Bxpt. Sta. 
Bull. 24,. 1920. 


A new vascular organism in sugar cane. Joum. Dept. Agric. 
Puerto Rico 4(1): 41-46, 1920. 

Short paper describing Plasmodiophora vaacularum Matz. 


Report of the Division of plant pathology and botany. Puerto 
Rico. Ins. Expl. Sta. Ann. Rpt. 1918-20:91-93, 1920. 


Gumming of sugar cane in Puerto Rico. Sugar 22:282-283, 
1920. 

A description and history of the disease. 


La gomosis de la caha de azucar. (Gumming disease of sugar 
cane.) Sugar 22:363-364, 1920. 

Spanish translation of an earlier publication. 


Observaciones en la gomosis de la cana en Puerto Rico. (Ob¬ 
servations on gummosis of sugar cane in Puerto Rico.) Rev. 
Agric. Puerto liico 6(4): 33-39, 1921. 

Popular. * 


B] salcocho de ]os semilleros de tabaco. (Damping-off of to¬ 
bacco seed beds.) Puerto Rico. Ins. Bxpt. Sta. Circ. 65, 

6 p., 192]. 

Popular account giving cause and methods of control. 


Annual Report of the Division of Plant Pathology and Botany 
for the year 1920-2]. Puerto Rico Ins. Exp. Sta Ann. Rept. 
p. 51-58, 1921. 


La enfermedad de la raiz de la cana de azucar. (Sugar cane 
root disease.) Puerto Rico Ins. Bxpt. Sta. Circ. 66, 12 p., 
1921. 

Popular discussion of this complex subject. 


Una enfermedad danina de la habichuela. (A harmful disease 
of beans.) Puerto Rico Ins. Bxpt.** Sta. Circ. 67, 8 p., 1921 
The disease is caused by Bhiaoctonia mieroaolerotia. 


The Rhizoctonias of Puerto Rico. Joum. Dept. Agric. Puerto 
Rico 6(1): 2-30, 1921. 
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Annual Report for the Division of Plant Pathology and Botany 
for the year 1920-21. Ins. Bxpt. Sta. Puerto Rico. Ann. 
Rpt. 1920-21:52-53, 1921. 

La enfermedad de la raiz en el caf6. (Root disease on the 
coffee.) Est. Expt. Ins. Puerto Rico. Cire. S2, 10 p., 1920. 
A popular description of the coffee root disease caused by the 
fungus So$elUnia sp. 


Gumming disease of sugar cane. Joum. Dept. Agric. Puerto 
Rico 6(3): ^21, 1922. 

This paper gives the results of the first studies on this disease in 
Puerto Bico. The author tells of the finding of the disease, gives 
something of the economic considerations and varietal resistance. 


La gomosis de la cana de azucar. Puerto Rico Ins. Expt. Sta. 
Circ. 20, 8 p., 1922. 

Popular discussion of the preceding. 


Observaciones sobre la gomosis de la cana en Puerto Rico. (Ob* 
servations on the gummosis of sugar cane in Puerto Rico.) 
Rev. Agric. Puerto Rico 8(4); 5-14, 1922. 

Popular. 


La gomosis de la cana. (Gummosis of sugar cane.) Sugar 24 : 
852-354, 1922. 

Popular. 


Dry top rot of sugar cane. A vascular disease. Joum. Dept. 
Agric. Puerto Rico 6(3): 28-47, 1922. 

Description of the disease and experimental results. Ph^ophihora 
vaaoularwn Mats. 


Informe de la Estaci6n Experimental Insular. Informe de la 
Div. de Botinica y Patologia. (Report of the Div. of Botany 
and Pathology.) Rev. Agric. Puerto Rico. 8(2): 63-65, 1922. 
Contains reports on gumming disease, Pldsmodiophora disease, mo- 
sai<?‘ of sugar cane and minor diseases of other crops. 


Recent developments in the study of the nature of mosaic dis¬ 
eases of sugar cane and other plants. Joum. Dept. Agric. 
Puerto Rico. 6(3): 22-27, 1923. 

The author reviews the work of Iwanowdci, Kunkel and Palm on 
the intracellular bodies. 


Recientse investigaciones en el estudio de la naturaleaa del mo- 
saico de la cana de azucar y otras plantas. (Recent iavestiga- 
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tions on the studies of the nature of mosaic disease of sugar 
cane and other plants.) Bev. Agric. Puerto Bico. ft(4): 
9-12, 1922. 

Popular discussion of an article that appeared in Joum. Dept. 

Agric. Puerto Rico. 6(8): 22-27, 1928. (Preceding citation.) 

Naturaleza de] mosaico de la eana. (Nature of the mosaic dis¬ 
ease of sugar cane.) Sugar 26:222-223, 1923. 

A discuBsion of bodies found in mosaie plants. 

Boot knot of sugar cane in Puerto Bico. Facts About Sugar, 
11:93-94, 1925. 

A popular diseussion. 

Boot knot on sugar cane in Puerto Bico. Phytopathology 15 
(9): 559-563, 1925. 

Maublano, Andr4 

Bspeces nouvellew de champignons inf^rieurs. (New species of 
lower fungi.) Bull. Soc. Mycol. Prance, 20:165-171, 21: 87-- 
94, 1905. 


Sur une maladis des feuilles du papayer. “Conco Papaya.’* 
(On a disease of the leaves of Carica papaya.) A Lavoura. 
16:208-212, 1913. (The same paper is published also in 
Portuguese under the title “Sobre uma molestia do mamoeiro 
(Carica Papaya L.) A L^oura 16:204-208, 1913.) 

__ ft Bangd, E[^enio] [do Santos] 

Alguna fungos do Brasil novos on mal conhocidos. (Some 
fungi of Brasil new or badly known.) A Lavoura 18:19- 
32, 1914. 

-, ft ____ 

Le StUbum ftavidum Cooke, parasite du Caf6ier et sa place dans 
la clasification. (The StUbvm ftavidum Cooke, coffee tree par¬ 
asite and its place in the classification. (Comp. Bend. Hen- 
dom. d. Seances d I’Acad. Sci. de Paris 127,1913. (Bev. Min. 
Agr. ft Com. Bogoti Yol. ZI, 1916.) 


Contribution & l’6tude de la flora mycologique brasiliene. 
(Contribution to the study of the mycological flora of Bra^.) 
Bull. Soe. Mycol. France. 36:33-^, 1920. 


Observations sur quelques champignons du Bresil. . 1. Sur un 
parasite des feuules de Mikanta. .Observations on some fungi 
from Brazil. I. on a parasite of the leaves of Mikcma.) 
Arch. Bot. Bull. Mens. 2:121-129, 1928. 

Ibj 0[avid] W[il]iMn] 

Diseases of cane. Puerto Bieo Agric. Bznt Sta: (Mayagues) 
Bull t: 86-69, 1910. 
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Kavangire in Puerto Rico. (A reply to E. W. Brandes.) Facts 
About Sugar 21: 522, 1926. 

Oontrovergial. 


Kavangire in Puerto Rico. (A reply to F. S. Earle.) Facts 
About Sugar 21:1096, 1926. 

ControverBlal. 

Mayor. Eugenio 

La maneha de “los cafetos en el Departamento de Cundina- 
marca^^ (The coffee tree spot in the Department of Cundi- 
namarca.) Rev. Nac. Agrie. (Bogotd) 6:135-152, 1911. 

The author attributes the yellowing of coffee in the Department of 
Cundinamarca (Colombia) to the fungus Bemileia vaatatrix. He be¬ 
lieves that it has been confused with Stilhella flavida Oooke. He 
gives description of both fungi and means of control. 


El amarillamiento de los cafetos en el Departamento de Cundi¬ 
namarca. (The yellowing of coffee in the Department of 
Cundinamarca. Rev. Nac. Agric. (Bogotd) 6:331-340, 1912. 
The author attributes the yellowing of coffee in the Department of 
Cundinamarca (Colombia) to the fungus Phthora vastatrir D^Herelle. 
He describes the disease and recommends burning of infested trees 
as a control measure. 


Contribution a’ Tctiide dos uredindes de Colombia. In Puhr. 
mann, 0. Voyage d^ exploration Scientifique en Colombia. 
Mem. Soc, Nenehat. Sci. Nat. 6(2): 442-599, 1914. 

MoOallan, E[rxiest] A[lbert] 

Report of seed potato inspection. Bermuda Agric. Dept. Agric. 
Bull. 1922:4-7, 1922. 

A record of the amount of leafroll and mosaic in plants grown 
from the same stock in Bermuda and Nova Scotia. 


Bermuda; Eine Krankheit der LUium longiflorum und die 
‘‘Aster yellows’’. (Bermuda: A disease of LUium longiflorum 
and the aster yellows.) Inst. Anz. Pflanzenschutz 1:65, 1927. 

McOlelland, Tom&s B. 

The coffee leaf spot {StilheUa flavida) in Puerto Rico. Puerto 
Rico Agric. Expt, Sta. (Mayagiiez) Bull. 28, 12 p., 1921. 
(Spanish ed. 9 p. 1922.) 

This fungus attacks Cofea arahU», Bryophylkm oatythum, Aar 
dira inermia, Inga vera, Citrus and other plants. Gives suggestions 
for it8«eontrol« 
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__ & Tucker, C[lare 2 ioe] M[itohell] 

Green scale Coccus tdridis, a new pest in coffee and citrus. 
Agric. Notes (Mayagiiez) Puerto Rico. No. 48, 2 p., 1929. 

Attacked by two fungi, one of which has been identified as Cepha^ 
lospoH/um leoami. 

Mo Kenney, B['andolph] ECvans] B[ender] 

The Central American banana blight. Science n. s. 31(802} :750, 
751, 1910. 

Medina, Vicente 

El control de enfermedades y plagas en los semilleros y viveres 
de cafe. (Control of diseases and pests in the coffee seed 
beds and nurseries.) Bol. Agr. (Puerto Rico.) Dept. Agric. 
1(7): 2-3, 1931. 

The author discusses in popular style the subject of coffee diseases 
in seed-beds. 

Mejia F. Bamdn 

La arachnosis del cafeto. (Coffee tree arachnosis.) Rev. Ca- 
fetera de Colombia, 3(28-29): 1043-1045, 1931. 

The author believes that two causes are responsible for this trou¬ 
ble (1) Climatic conditions and the position of the groves that pre¬ 
vent the use of shade trees. (2) The invasion of 'an Arachnidae 
(not determined), lie describes the organism and suggests spraying 
(300 grams of common soap, 100 grams of creolin and water to 
make 20 liters) to control it. 

Menendez Ramos, R[afael] 

El suelo DO puede ser responsable del matizado de la cana. (The 
soil can not be responsible for the mottling of sugar cane.) 
Rev. Agric. Puerto Rico. 11(3): 13-20, 1923. 

The soils is not the cause of the disease. A thorough discussion. 


Sigainos con el matizado. (Let us continue with the mottling 
disease.) Rev. Agric. Puerto Rico. 11(5): 23-28, 1923. 
Popular discussion giving further data to the preceding. 


Sugar cane disease. Ins. Expt. Sta. Puerto Rico. Ann. Rpt. 
1922-23:21-22, 1923. 

A brief record. 


La cal como enmienda. (Lime as an amendment.) Ins. Expt. 
Sta. Puerto Rico. Circ. 74, 17 p., 1923. 

Discussion on the agricultural uses of lime. The author discusses 
the popular belief that lime is a cure of sugar-cane mosaie. He de¬ 
clares that lime is not a cure for the disease. 
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Estudios sobre el mosaico de la cana. Movimiento del virus a 
trav4s del tallo en el caso de infecciones secundarias. (Studies 
on sugar cane mosaic disease. Movement of the virus through 
the stalk in cases of secondary infections.) Rev, Agri^ 
Puerto Rico. 13(4): 219-226, 1924. (Rev. Appl. Mycol. 4: 
244. Louisiana Planter & Sugar Manuf. 73(25): 483-489. 
Rev. Agric. Com. & Trab. Cuba 7(5): 31-83, 1925.) 

All the cuttings from a stalk of cane on which only a part of the 
leaves are mottled, will probably produce diseased plants. 


Mosaic disease and method of control. Planter & Sugar Manuf. 
76(25):487-498, 1925. (Rev. Appl. Mycol. 6:329, 1925.) 

A popular discussion of the subject. 

La enfermedad mosaico y los m6todos de combatirla. (The mo¬ 
saic disease and method to control it.) El Mundo ABucarero 
13(8): 241-245, 1926. 

A translation of the previous citation. Planter & Sugar Manuf. 
76: 487-489, 1925. 


The control of sugar cane mosaic in the West Indies. Ref. 
Book of the Sugar World (The Planter & Sugar Manuf.) 
6:38-41, 1927. 

A short paper giving extensive data on field studies. 


El comportamiento de la enfermedad del mosaico en las varieda- 
des POJ-2714, 2725, y 2727 en la Provincia de Oriente. (Be¬ 
havior in regard to the mosaic disease of the sugar cane va¬ 
rieties POJ-2714, 2725, and 2727 in the Province of Oriente.) 
Suplemento de la Memoria de la Segunda Conferencia Anual 
Asociaci6n de T^cnicos Azucareros de Cuba. Dec. 1928, p. 
35-62,1928. (Planters & Sugar Manuf. 81(6): 101-104,1928.) 


The calculation of mosaic infection in highly resistant canes. 
Int. Sugar Joum. (Abstract) 36(419); 428, 19^ 

Paper presented at the Sixth Aiianal Conferenes HiS Assoeiati<m 
of Sugar-Cane Technologists of Qsha, held in Bessmber, 1982. Tht 
author grouped the varieties aeeofding to the Mhsviour of the dis¬ 
ease on each, thus P.O.J. 2725 and Jam4tehe4oi Hybrids derived 
from it in one group and B.H.4d(12), 3.0.14(4) and Crlstaliiia hi 
another. He establishes the stalk miH ap Ineaearement in ealenlating 
mosaic infection against the stool nai^ Which he declares is mie* 
leading in determining the relative emnmercial immunity. He gave a 
table comparing tho etpltp of both unit basis. He states that in* 
cidentally, it may l|p tlgNI many of the crosses of P.04*. 2725 
and 8.0.12(4) mi inoto f|)4hitapit than the female parent in spite 
of tho fact the le very susceptible. ITurtber, the 

t^ varietl4i*A 28 shew a relatively high snseepUbilltJ 

in eontra|4^ with a,J|Miw|4 imaiimity recorded bk Pnsfrlo Bleo. 
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KMwm Sofarinlio, k. 

0 numaico da eanna. (The mosaic of cane.) Bol. Anic. Bahia 
(Brasil) 1826:25-28, 1926. 

Kanriok, F. 

Coconut bud rot. Cuba Review, 6 : 24, 1908. 

A popular account. 

mm, L[fle] sniia] 

Some diseases of economic plants in Puerto Rico. Phytopathol(^ 
7(5): 345-351, 1917. 


Some new Porto Rican fungi. Trans. Illinois Acad. Sci. 10:249- 
255, 1917. 

KMfiso, Josd F. 

Novedades micoldgicas Argentinas. (Myeological novelties in 
Argentine.) An. Soc. Cien. Argentina 108:132-138, 341-344, 
1929. 109(2): 127-181, 1930. 


Nota sobre Mycocitrus awrantivm Moll, curiosa especie de Asco- 
miceta de la Selva de Misiones. (Note on Mycodtrus auran- 
iium Moll, a curious species of Ascomycetes from Selva de Mi¬ 
siones.) Anales Soe. Cient. Argentina 107(3): 137-143, 1930. 
Description of that fungi giving locality. 

Molar, Alfred 

Brasilische pilzblumen von Alfred Mdller, Jena. G. Fischer. 1895. 
(Bot. Mitt, aus den Tropen p. 152, 1895. (Bull. Torr. Bot. 
Club. 22:235-238, 1895.) 


Protobasidiomyceten. Jena, 179 p., 1895. (Bot. Mitt, aus den 
Tropen V. 8.) 


PhycMHuyceten und Ascomyceten. Unterchungen aus Bnudlim 
von Alfred Mdller, Jena, G. Fisher, 1901. 

Montagna, Oandlle 

Prodomus florae Femandesianse pars prima, dstens enumeta- 
tionen plantarum cellularium guas in Insula Juan Femindea 
a C. Bertero cojUectas descubi, edique curavit. Ann. Set 
Nat. II 8:347-856, 4:86-99, 1835. 


Centurie de plantes cellulaire ezotiqua nouvdles. Ann. Sei 
Nat. n. 8:345-370, 1837. 


Cryptogamae guiananses. In his 2 centurie des nlanteo. Ann. 
, Sci. Nat. II. Bot. 18:196-207, 889-859, 1841; 16^108-426. 
iS41. 
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Histoirie Physique, Politique et Naturalle de I' Isle de Cuba. 
B«)t. Plantes Cellulaires,—Cryptogames de Cuba—^Paris, 1838- 
1842. 


Criptogamia. In B. dc la Sagra, Historia Fisica Politica y 
Natuial dc la Isla de Cuba. (Cryptogams. In. B. de la 
Sagra. Pliysico-Political and Natural History of The Island 
of Cuba.) 9:219,1845. 


Flora ehilena, Plantas oelularcs. In Gray, C. Historia fisica 
y politica de Chile. Botanica Vols. 7-8, 1850-1852. 


Cryptogamia Guayanensis sen Plantarum Cellularium in Gua- 
3 '^ana Gallica Annis 1835-1849 a Cl. Leprieur Collectanun 
Emuucralio Universalis Ann. Sci. Nat. ser. 4, 3:135, 1855. 


Qucbiucs champignons de la Guinee francaise. Bull. Soc. Mycol. 
France. 28:31-37,1912. 

MonlsalegTC, Mariano B. 

Enfcrmedades del eafo. (Coffee diseases.) Bol. Cam. Agric. 
Costa Kica 2(r) : 193 201, 1922. 

Brief notes on the most common diseases of coffee. 

Moore, J. 0 

Weed connected with insect and fungous pests and their control. 
St. Lucia Dept. Agric. Bpt. 1911-12 :9-11, 1912. 


Plant pesls and diseases in Grenada. Imp. Dept. Agric. West 
Indies. Dept. Agric. Grenada, Ann. Itpl. 1914-15:7, 9, 15, 
1915. 

Monet, M. 

(Three enemies of the cacao in St. Thomas.) Journ. Agric. 
Trop. 7(70): 106-109, 1907. 

Morris. D. 

Fungous diseases of cacao. Jamaica Dept. A^c. Bull. Dept. 
Bot n.s. 8(,8): 113-124, 1901. 

Morstatt, H[ermaiin] 

Bibliographic der Pflanzeschutzliteratur das J'ahr 1934. Arb. 
Biol. Beichsanst Land. u. Forstw. Berlin, 302 p., 1935. 

This bibliography of Qeiman and foreign Literature contains many 
items of interest. 

MlUler, Albert S. 

Brazil: X’reliminary Uflt,of diseases of plants in the State of 
Minas Geraes. Bull. Plant Protect. 8(9): 193-198, 

1984. " 

I At tfa« title iinp|M it it a lift of plant d ls e a ge t uoit of wUeh 
an eeoqsiuie 
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__ & Ohupp, dharles 

Cereosporae de Mnas Geraes (Cercosporae from Minas Gieraes) 
(Brazil) Arq. Inst. Biol. Veg. 1(3): 213-220, 1935. 

Taxonomic. 

Doencas do feijao en Minas Geraes. (Kidney bean diseases in 
Minas Geraes.) Bol. Agric. Zootech. Vet. Minas Geraes 
(Brasil) 7:384-388, 1934. (Hort. (Abstract) 6(2); 89-90, 
1935.) 8 

Brief account of diseases of beans {Phaseolus vulgaris) in Minas 
Geraes, (Brazil). Notes on varietal resistance. 

Brazil; Some new diseases observed in the State of Minas Geraes 
in 1934. Int. Bull. Plant. Prot. 9(8): 175-176, 1935. 

The new phytopathological records during 1934, in Minas Geraes 
(Brazil) are; Colletotnchum gloeosponoidea on Averrhoa oaramhola; 
Cortiomm Koleroga on Coffea arabtca; Cercospora atruUma on melon 
and Bhisootonia (Corttdum) solani on tomato. 

Brazil: Some new records of plant diseases in the Stale of Minas 
Geraes. Int. Bull. Plant Protect. 10(5); 98-99, 1936. 

Brief notes are given of 27 new phytopathological records from 
Brazil. 

Murray, F[erciyal] W[aterhouse] 

Sugar-cane diseases, Jamaica. 'iJamaica Dept. Agric. Ann. Rpt. 
1920:13-14, 1920. 

Agricultural experiments. (Sugar-Cane mosaic, disease.) Ja¬ 
maica Dept. Agric. Ann. Rpt. 1923: 1^14, 1924. (Rev. Appi. 
Mycol. 4:65, 1924.) 

Field experiment in the control of mosaic disease of Jamaica, 
1923-25. Jamaica Dept. Agric. Circ. 6:16-37, 1926. 

Murrill, William Alphonse 

Folyporaceae. North Amer. Flora. 9:1-72, 73-131, 1907. 

Collecting fungi in Jamaica. Jour. New York Bot. Gard. 10 
(110): 21-39, 1909. 

The author says: '*Mr. Honslow pointed out trees 10 years of 
age that had been sprayed with Bordeaux Mixture for bacterial 
disease of the bud which has wrought jnuch havoc with the cocoanut 
in Cuba, the Bahamas, and elsewhere.” Johnston says: ”Mr. Mur¬ 
rill’s statement as to the occurrence of the bud-rot in the Bahamas 
can not be verified. 


Collecting fnngi in southern MAdco. Joum. New York Bot. 
Gard. U(123): 67-77, 1910. 
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The PiAyporaceae of Jamaica. Myoologia 2(4): 188-197, 1910. 


A new Boletus from Mexico. Mycologia 2(5): 248, 1910. 


A new Boletus from Jamaica. Mycologia 2(6) :305, 1910. 


The Polyporaceae of M4xico. Bull. New York Bot. Gard. 8(28); 
137-153, 1912. 


New combinations for tropical agarics. Mycologia 4(6): 381- 
3.32, 1912 


The Agaricaceae of tropical North America I. Mycologia 8(1): 
23-36, (2); 79-91. (4): 189-199, (6): 271-282, 1911. 4(2); 
72-83, 1912; 5(1): 18-36, 1913. 


Tropical Pol 3 ^ore 8 . New York 114 p., 1915. 


Agaricaceae. North Amer. Flora. 9:201-296, 1915. 9:297- 
374, 1916. 


A new phalloid genus. Mycologia 2(1): 25-26, 1916. 
Trinidad, ProtopheXlut jatnaioentis Morr. 


The Agaricaceae of tropical North Americana. YlII. Mycologia 
10(1): 15-33, (2): 62-85, 1918. 


The Agaricaceae of tropical North America. VII. Mycologia 
10(2): 62-85, 1918. 


Cuban Polypores and Agarics. Mycologia 11(1): 22-32, 1919. 


Bahama fungi. Mycologia 11(4): 222-223, 1919. 


Fungi from Ecuador. Mycologia 11(4); 224, 1919. 


Quer fungous growth. Mycologia 11(4): 225-226, 1919. 


Antobasidomycetes. In Britton, N. L., ITie Bahaiitik Flora p. 
637-645, 1920. 


A new Bolete from Puerto Rico. Oyroporus Earlei sp. n<nr. 
Mycologia 13(1): 60-61, 1921. 


Two species of Fuscoporia. Mycologia 18(2): 119, 1921. 
From Oaba. ''' 

The genus Tinetoporia. Mycologia 18(2): 122-128, 1921. 
IfeslM aad Biasily 
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Liglit-eolored resupinate—^Polypores—^III. Mycologia 18(2); 89- 
100, 1921. 

Li^t-colored resupinate polypores IV. Mycologia 13 (3): 171- 
178, 1921. 

VcaMiQ6]ftf Pntrio 

l^sn, jrCohn] Olpld^] 

Dry-season stiidies of cane Homoptera at Soledad, Cuba. 
Contrib. Harvard Inst. Trop. Biol & Med. 3:69-110, 1926. 
(Rev. Appl. Ent. ser. A. 14:497-498, 1926.) 

It zefers to moiaio disease of sugar cane and com; its transmis- 
tioii and spread. 


Source of witch-broom infection believed to be wild cacao in 
Suriname. West Indian Com. Giro. 45(618): 43-44, 1930. 


Observations on a journey from the mouth of the Amazon to 
Mt. Boraima and down to cattle-trail to Georgetown. Agric. 
Joum. Brit. Guiana 6(2): 86-100, 1934. 

In that trip it was observed that cacao was heavily infected with 
witches’ broom, caused by the fungus Maraimiku pemiciotuip which 
apparently has not been reported from the Amaxon region before. 


Observations on wild cacao and wild bananas in British Guiana. 
Trop. Agric. (Trinidad) 11(10): 263-267, 1934. 

In this account of his journey in the Amaaom Basin in 1982 the 
author states that the complete absence of witches’ broom disease 
(Marasmiua pemioiowg) in the wild cacao he saw in the Kanuku 
mountains was in marked contrast to the badly diseased condition 
of the wild cacao he had previously observed in the Ooppename river, 
in the interior of Butch Guiana, with which the Elanuku cacao is 
obviously identical. Seedlings of the Ooppename plants are now 
growing at the Oollege grounds and at E^w and are of the type 
which Pittier and others consider to be distinct iq)eeie8 (Theohroma 
Moatpa). Notes are also given on wild bananas and plantains which 
the author found during his journey, including a reference to Sir 
Bobert Sohomburgk’s statement that during his travels (1885^9) in 
Guiana he observed on the coast of British Gniana a peculiar disease 
in Musa plantations, which starts from the innermost vascular bundles 
which take a brownish color intermixed with a number of black 
spots. This is believed to be probably the first reference' to Panama 
disease (Fusariim owyspcnm cuhenss) or something very similar, 
(e. g. bacterial wilt—Baetsrium solanaeearum.) 

Navuro, A. 

Enfermedades de la papa en M4zico. (Potato diseases in 
Mexico.) Agricoltura (Mexico) 1(5): 336-338, 1934. 
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iNeger, Frau WUhdin 

Uredime et UstUagineae Pueginae a P. Dtis4n collectae ofvm K. 
Svenska Vetenak. Akad. Porhandl. 66:746-760, 1899. 

Negretti, A. N. 

Tratamientoa contra las enfermedades del cacao. (Treatment 
of cacao diseases.) Rev. Agric. Republica Dominicana 17 
(12): 188-192, 1923. 

A report on a root disease due to BoaellUiia pepo. Popular die* 
eussion giving symptoms, description of the d^iaease and control. 

Nieves, Baimundo 

Contribucion al conocimiento de la “caries’* del trigo (TUletia 
spp,). Contribution to the knowledge of the smuts of wheat. 
Tilletia spp.) Argentina Bol, Minis. Agric. 29(1): 97-110, 
1930. 

Discussion on the biological characters, genetic behavior and bases 
for the creation of new resistant varieties. 

Ensayos comparatives de resistencia a la Tilletia laevis (Kiihn) 
con Trigos Argentines e importades, comunes y de “pedigree’’. 
(Comparative trials of resistance to Tilletia laevis (Kiihn) 
with common and pedigree Argentine and imported wheats.) 
Bol. Min. Agric. Nac. (Buenos Aires), 29(3) :297-316, 1930. 

A study of varietal resistance to the fungus Tilletia leavie, 

Resistencia comparativa a la Tilletia levis Kiihn, del Trigo en 
la Argentina. (Comparative resistance of wheat to Tilletia 
levis (Kiihn) in the Argentine.) Phytopathology 21(7): 
705-727, 1931. 

Experimental studies. 

Las caries o carbon hediondo del trigo. (Caries or foul smut 
of wheat.) Bol. Mens. Min. Agric. Argentina. 32:397-411, 
1933. 

Estudios sobre la especializacion fisioldgica de las caries del trigo. 
{Tilletia fritici y Tilletia levis) Argentina. (Studies on the 
physiological specialization of the smut of wheat in the 
Argentine.) Guatrache Bxpt. St a. Ann. Rpt. 1932:1-108. 
1933. 

-, Barraaa, Jos4 A., & Horovitz, Noe 

Estudios sobre la distribucidn y prevalencia relativa de la TUletia 
tritici y T. levis, en el sudeste de La Pampa, en 1932. (Stud¬ 
ies on the distribution and relative prevalence of Tilletia 
tritici and T, levis in the South east of La Pampa, in 1932.) 
Bol. Mens. Min. Agric. Argentina 36"(l-3): 79-101, 1933. 

. A detailed report of the writers’ studies on the bunt disease of 
wheats Tabulations are given on the distribution and prevalence of 
Tilte^ia tritioi and T, laevis. 
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Nota preliminar sobre un probable hibrido natural. (Aveno 
byzantina x A. fattca) atacada por JJsiilago levis. (Prelimi¬ 
nary note on a probable natural hybrid {Avena bywntina x 
A, fatua) attacked by UstUago levis,) Argentine, Bol Mins, 
Agric. 36(1): 71-79, 1934. 

DiflcnBsion and account on the subject, giving his observations. 


Infeccidn experimental del centeno de Pet Kus (Secale cereale 
V. vulgare) por las caries del trigo Tilletia tritioi (Bjerk.) 
Wint y Tilletia levis Kiihn. (Experimental infection of Pet 
kus rye {Secale cereale var. vulgare) by the smut of wheat 
Tilletia tritici, (Bjerk.) Wint. & T, levis Kiihn.) Argentina, 
Bol. Mins. Agric. 36(4): 347-359, 1934. 

Experimental record. 


Infecci6n experimental del centeno de Petkus {Secale cereale v, 
vulgare)^ por las caries del trigo: Tilletia tritici and Tilletia 
levis. (Experimental infection of rye var. Petkus {Secale 
cereale var. vulgare) by wheat bunt Tilletia tntici and T. 
levis.) Phytopathology 26(5) ; 503-515, 1935. 

Eeport of experimental results obtained in artificial infection of 
rye with wheat bunt disease. {Tilletia tritici and T. laevis.) 


Genetica de la resistencia af>ia ‘^carie’’ {Tilletia tritici raza. 
5 M. A.), en la cruza Bari eta x Florence (Cheg 27-lOx) 
(Genetics of resistance to bunt {Tilletia trilici strain 5 M. A.) 
in the cross Barletta x Florence (Cheg 7-lOx). Physis, Bue¬ 
nos Aires, 12(4): 51-63, 1936. 

The author gives a detailed study on the hereditary nature of the 
character for resistance to bunt of certain wheat crosses. 


Distribucion y prevalencia relativa de la Tilletia tritici y Tille^ 
tia levis (caries del trigo) en la region de Guatrache. (The 
distribution and relative prevalence of Tilletia tribici and 
T. levis (wheat bunt) in the Guatracha district.) Physis, 
Buenos Aires, 12(41): 64-70, 1936. 

The author gives data on distribution, relative prevalence and eco¬ 
nomic importance of bunt of wheat in the wheat growing centers 
of La Pampa, Argentine. 

NoUa, J[o86] A[ntonio] B[6mab4] 

The anthracnoses of citrus fruits, mango and avocado. Joum, 
Dept. Agric. Puerto Rico, 10(2): 25-63, 1926. 

The results of studies on Colletotrichum gloeosporium and Gloeospth 
rvam Umettioolwn, 
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Oiuoii4eaf aatimoaoM. Joam. Dept. Agvie. Puerto Bioo. 10 
(S^): 245-156, 1926. 

Diteiuwkm of « oevato outbreak of a foiigus on AUimm ceptk. Ho 
doieribod the orgauim under the name of CMIetatriekmm ekorde- 
fi4anum. 


Mango wither-tip. Joum. Dept. Agric. Puerto Rico, 10(8-4): 
267-258, 1926. 

A new diaeaee whieh ia eauaed by CfoUetofrMvim glo^oipofiaidu. 


A new AltetMria disease of onion (AlUum cepa L,) Phyto* 
pathology 17(2): 115-132, 1927. 

A deaeription of the diaeaae and methoda of eontroL 


The black-shank of tobacco in Puerto Rico. Joum. Dept. Agrio* 
Puerto Rico 12(4): 18&-215, 1928. 

A deaeiiption of the diaeaae which ia eauaed by Phgto^harm ate- 
tiaaaa and recommendation for its control. 


The eggplant blight and fruit rot in Puerto Rico. Joum. Dept. 
Agric. Puerto Rico 18(2); 35-87, 1929. 

Thia diaeaae ia eauaed hy Fhomopsis vewans. The author deoeribea 
the diaeaae and the fungus and gires recommendationa for ita eontroL 


Biologic control of the aphids RhoptUoriphum persiew Sulaer 
and Aphis gossypU Glover. Phytopathology (Abstract) 19(1); 
102, 1929. 


El Acrostalagmus Aphidum Oud. en la lucha contra los dfidoa. 
{Acrosiala^tLS Aphidum Oud. and Aphid control.) MeuL 
Beal Soc. Espanola Hist. Nat. 16:9-12, 1929. (Jwm. Dept. 
Agric. Puerto Rico 13(2): 59-72, 1929i.) 


Studies on the bacterial wilt of the $damaceae in Puerto 
Joum. Dept. Agric. Puerto EicOiI^ 16(3): 287-308, 1981*^, ^ 
A very complete atudy of thia dBIhease which is caused by 
riwn solanaeeanm. 


Las enfermedades del tabaco en Puerto Rico. (Tobacco diseases 
in Puerto Ricp^ Ins. Expt. Sta. Puerto Rico Bull. 39, 29 p., 
1932. ^ 

Popular account of the diaeaae of moat^pevalenee in Puerto Blee 
attacking tobacco. Most of them of Jtimgus origin. 


The damping-off of tobacco and its control in Puerto Rieo. 
Joum. ^pt. Agric. Puerto Rico 16(2): 203-204^ 1932. 
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_ft ftitnro 

A vari 6 t 7 of tobacco resistant to ordinary tobacco mosaic. Jbam. 
D^t. Agric. Porto Bico 17(4): 301-^03, 1933. 

* A pwliiniBsry report. The Tsriefy wee introduced from OolomMa> 
Telle del Oanes, in 1920, by tiie eenior author. 


Studies on disease resistance. 1. A tobacco resistant to or¬ 
dinary tobacco mosaic. Joum. Agric. Uniy. Puerto Bico 19 
(1):29^9, 1935. 

A more detailed and thorough work than the preceding paper. The 
pnipoee of this paper is to present the results and obserratioas on 
infection studies with the Ambalama Tariely of tobacco. 

ITowull, W[i]liam] 

Beport on a visit to St. Lucia. Agric. News 18(310): 94-95,1924 


Fungoid and bacterial diseases. West. Indian Bull. 14(4): 209- 
216, 1914. 

A list of diseases sad geographical distribution. 


The physiological affections of sea island cotton in the West 
Indies. West Indian Bull. 14(4): 304^17, 1914. 

A discussion on eurly-leaf and loggerhead. 


Black root disease of limes. Agric. News 18(327): 364r-365,1914 


Observations made during a visit to Grenada, Feb.-March 1915. 
Beport issued by the Colonial Secretary, Grenada, 1915. 


Diseases of lime trees in forest districts. Imp. Dept. Agrie. 
West Indies. Pamphlet 79, 41 p., 1915. 


New light of the witch-broom disease of cacao. Agric. News 
14(352): 382, 1915. 

A history on the work on this disease and the results of roesnt 
work by Q. Stahel, (Bull. 33) September 1915, in which he attiip 
butes the disease to a new specie^ Maratmivi pemioiosw. 


Fungoid and bacterial diseases. West Indian Bull. 16(2): 138- 
143, 1915. 

A list of diseases with distribution. • 


A stem disease of sugar cane in Barbados. Agric. New. 15(857): 
■14, 1916. 

Brief popular note. 
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The internal disease of cotton bolls. Agric. News 16(364): 12ft« 
127, 1916. 

The author refers to an article in West Indian Bulletin, 14 : 222-2S8 
* and then to specimens collected in Tortola, St. Kitts, Monserrat, Bt. 
Vincent and Barbados and to foreign literature. 

A new fungous on the green scale. Agric. News 16(375) :302, 
1916. 

A record of an undescribed fungus from Monserrat on OoceuM 
viridis (Leoanmn viride). It was sent to Thaxter who said it was 
closely related to Empusa FreaenH Nowak. He had received the same 
from Cuba. Johnston reported E, FreaenH on mealy bugs in Porto 
Hico (Bull. 10, Ins. Ezpt. Sta.) 

Pink disease in the West Indies. Agric. News 16(371): 238- 
239, 1916. 

The author states that the material was determined by Borer as 
Cortioium aalmonioolor, (Bull. Dept. Agric. Trinidad & Tobago 
15(3).) 

The small BoselUna on cacao. Agric. News. 16(382) :414, 1916. 

This note refers to West Indian Bulletin v. 16, No. 1. The au¬ 
thor of that paper referred to an unidentified species of Eoaellinia on 
cacao in Grenada and St. Vincent and on immortel in St. Lucia. 
A later report from Kew Botanic Garden says that this species has 
a very close resemblance to M, paraguayenaia Starb. which was de¬ 
scribed from Paraguay in 1904. 

Fungous and bacterial diseases. West Indian Bull. 16(1): 17- 

25, 28-35, 1917. 

A list of diseases with distribution. 

Bosellinia root diseases in the Lesser Antilles* West. Indian 
Bull. 16(1) : 31-71, 1917. 

Detailed account on Boaetlinia Pepo Pal and B, hunodea (B. A 
Br.) Sacc. Gives description, symptoms, distribution and control 
measures. 

The fungi of internal-bqH disease. West Indian Bull. 16(3): 
152-159, 203-235, ISlfj, 

A discussion of thii ttieease which the author attributes to Erermh 
iheckm oymhaUfi^ Borzi. 

¥!ie rind fung|tii<|f sugar cane. i (Agric. News 16(387): 62, 1917. 

^ This ^iscuBsioa of j^oimston'e paper in Vol. I, No. 1, of the 
Joumalt^^ihe Board of Commissioners of Agriculture of Puerto 
Buso^Jopiner Joum. Bept. Agric. of Puerto Blco and now Jouzn. 
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A^c. Univ. Puerto Bieo.) It contains some historical data and 
the writer opinion of this disease. 

New records of entomogenous fungi in Barbados. Agric. News 
16(388) : 94, 1917. 

The writer found VertieiUiwm heterooladum on a species of citrus 
white iiyi; Asohergonia (oubenMaf) on star scale (Fiiisonta) and 
Ophionectria ooccicola on purple scale {Lepidoaap'hea), All on leaves 
of lime tree^ in a deep guUey. The first has been reported in Puerto 
Bico, the third is common and useful in Dominica and St. Lucia and 
occurs in Grenada and St. Vincent. 

Diseases of economic plants. West Indian Bull. 16(4): 309- 
310, 322-331, 1917. 

A useful list. 

The status and treatment of coconut bud rot. Agric. News 16 
(385) : 30, 1917. 

This note states that the disease destroyed a grove in Matanzas, 
Cuba, previous to 1886. It appeared in Baraeoa as early as 1880. 
Heavy losses in Jamaica in 1891-1910, in Cayman Islands in 1891. 
Unconfirmed records from Santo Domingo and Haiti. Appears to 
be absent from Florida, Bahamas and Puerto Bico. Beports indicate 
that it is present in British and Spanish Honduras. Johnston re¬ 
ported that it was not pre^nt in Panama. In Trinidad in 1907. 
Small outbreaks in Grenada, St. Vincent and St. Lucia. Common in 
British Guiana and reported fiom Surinam. 

Sugar-cane diseases in Puerto Rico. Agric. News 16(393) :158, 

1917. 

A comment to the Fifth Annual Beport (1916) of the Insular 
Experiment Station of Puerto Bico, written by John A. Stevenson. 

Bacterial diseases of tomatoes in St. Vicent. Agric. News 16 
(409) : 414-415, 1917. 

A report on wilt caused by Baoterivm solanaceanm B. F. S. 

Algal diseases (red rust) of cacao. Agric. News 17(421): 190, 

1918. 

This disease is due to Cephalewos viresoens Kunze (C. myooidea 
Karst, My coidea parasitica Cunn.) Beported in St. Lucia in 1917^ 
Previously reported in Trinidad by Borer (Proc. Agri. Soc. Trinidads 
& Tobago V. 17.) Beported from Grenada in 1902. B^own in St. 
Lucia and Dominica. 

Diseases of coconuts in Jamaica. Agric. News 17(427): 286-287, 
1918. 

This refers to two leafiets by Ashby. They discuss bud rot. Tha4^ 
fungi involved are Thielaviopsis paradosta and Phytophthora 
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The ring or root disease of coconut palms. West Indi an BulL 
17(4); 189-202, 1918. 

A iiiitorx and wjmptoma of the d i s e aiai j the eaasal m^aate 
(nematode) and methoda of eontroL 


Boot disease of coconut palms in Grenada. Agric. News 17(484): 
398-399, 414, 1918. 

This note describes the symptoms bnt does not name an organim* 
The symptoms agree with those described by Stoekdale for Trinidad 
and Tobago in 1906 and later by Borer. 


Fames lucidus as a parasite of trees. Agric. News 17(412) : 46, 
1918. 

The author reports this fungus as attacking the Baman tress 
(Pitkecolohiim Soman) and the bread and cheese tree (P« aa g iiii 
oati) in the Botanic Qarden of St Blitts in 1914. He stotes that 
it is reported from Onracao as attacking CaesalpMa eoHmria and 
Acacia tortucsa and in South Africa en Acacia app. and Acada 
motUsHma. It has been reported prerioiisly on lime trees in Hen* 
serrat (See West Indian BniL 7: 498.) 


Diseases of economic plants. West Indian Bull. 17(2): 96- 
106, 1918. 

A list of diseases with geographical distribution. 


Eel-worm disease (Black head) of bananas. Agric. News 17 
(422): 206, 1918. 

Beported from Grenada on the coarse banana known as blnggoe. 
The disease is described. A similar disease has bfSl reported from 
Jamaica by Ashby (Bull Dept. Agrift. ^gamaiea 2:116) and attri¬ 
buted to Tylenchua simills. 


Report on an investigation of froghopper pest azid diseases of 
sugar cane in Trinidad. Bull. Dept. Agnc. Trinidad & To¬ 
bago 18(2): 57-69, 1919. (Trinidad & Tobago Council Paper 
No. 89, 1919.) ^ 

This paper contains reference to Maramlm sacohari, Eimaar 
Ha atellifera, OdO^iu^'mbehari and G. sac(^aHccki. Also faaton in- 
duencing roo^ disease. 

The red rineW root dis^e o£ coconut palms. West Indian 
Bull. 17^189-202, 1919. 

* A dWnssioa of the history} symptoms and cense of this dlesase 
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The red-rii^ disease of coconuts. Proc. Agric. Soc. Trinidad 

t Tobago. 19(9-10): 217-219, 1919. (Agric. Soc. Trinidad 
Tobago Soc. papw 786, 1919.) 

A brief report on this dieease which is caused by nematodes. 


Foot rot or mal di gomma on limes. Agric. News 18(439): 62» 
1919. 

This note ref^s to this disease on the island of (Grenada, bat 
does not explain cause. 


A root disease of cacao in Trinidad, Bosdlinia pepo, Trinidad 
& Tobago Dept. Agric. Bull. 18(4): 178-199, 1919. 

A description of the disease, method of infection and control 
measures. 


Disease of sugar cane. Agric. News. 16(384) :14, 1917. 


The red-ring disease of coconut palms. West Indian Bull. 18 
(1): 73-76, 1920. (Trop. Agric. (Ceylon) 64(4): 240-245, 
1920.) 

A continuation of preyious work mentioned above. (West Indian 
Bull. V. 17(4).) 


Mosaic disease of sugar cane. Agric. News. 19(462): 14, 1920. 

A review of the IT. 6. Dept. Agric. Bull. 829 by Brandes and 
BuU. 19 of the Insular Experiment Station of Puerto Bico by F. S. 
Earle. 


Notes on the proclaimed diseases and pests. Bull. Dept. Agric. 
Trinidad & Tobago 19(4): 175-179, 1920. 

Brief discussion of coconut bud rot, red ring of coconut, mosaie 
of sugar cane and anthraenose of lime. 


Bed-ring disease of coco-nuts. Agric. News 19(475): 222, 1920. 
Beeommendations for the disposition of infected material. 


Boot disease of cacao. Joum. Jamaica Agric. Soc. 24(6-7): 178- 
174, 1920. 

A partial reprint from BuU Dept. Agric. (Trinidad A Tobago) 
18, 1980. 


A disease of coco-nut. Imp. Dept. Agrio. West Indies Bept 
Agric. Dept. (St. Lucia) 191^19:7, 1920. 

Material reeelved in bad eondithm but tiie organiem wae probably 
er a JP byl O f b ft e m . 
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Sugar c&ne blight in Trinidad. Bull. Dept. Agric. Trinidad ft 
Tobago. 19(1): 8-10, 1920. 

These diseases are caused hy MarasffUue and Odoniki^ 


A supposed nematodes disease of banana. West Indian Bull, 
17(3):177^179, 1919. 

A brief discussion. 


Infection of orange fruit through bug punctures. Agric. News 
17(418): 142, 1918. 

Believed to be due to fungous infections of puctures bj insects. 


Internal disease of cotton bolls in the West Indies, II. West 
Indian Bull. 17(1): 1-26, 1918. 

The organism is Nematospora sp. 


Mycologist's report on a visit to Trinidad. Proc. Agric. Soc. 
Trinidad 19(6): 141-159, 1919. 

A discussion of root diseases of sugar cane in relation to injury 
caused by frog-hopper. Bemedial measures are suggeated. 


Bracket fungi of lime trees and the critical period in the develop¬ 
ment of young lime trees. Rept. on the Agric. Dept. (Do¬ 
minica) 1917-18:11-14, 1919. 

A report on the small fungi Nectna and Stilbwn are most pro¬ 
minent on dead branches of lime trees. 


Investigation of the frog-hopper pest and disease of sugar cane. 
Agric. News 18(446): 174-175, (447); 190-191, (448): 207, 
(449): 222-223, 1919. 

A description of the disease supposed to be catised by the frog- 
hopper (Tomaspts aaocharvna), Thii^ Is doubted and the author be¬ 
lieves that it is due to Marasmvua and Odoniia, 


Bed riug disease of coconuts. Agric. News 18(460) :398, 1919. 

The disease is caused by nematodes. 


The cacao canker ftingus as a cause of coconut but rot. Agric. 
News (Barbados) J|^(461): 414, 1919. 

I>i8eu88e8 Be&k^g’s work on Phptophthara faberi on eoeonnte In 
the Philippine Islands and Ashby’s studies on P. paliMvora on coco¬ 
nuts in the West Indies. 

BoselUnia ^po an Ascomycete injurious to cacao in Trinidad, 
WeA ttdies. Bev. Sci. & Praet Agric. ll(7)i 92a-925, 192a 
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Eradication of mosaic disease in Trinidad. Bull. Dept. Agric. 
Trinidad & Tobago 19(3): 10&-106, 1921. 


Disease of crop plants in the Lesser Antilles. 325 p., 1923. 

This book contains much data on diseases. 

_, & blrich, F. W. 

Notes on the proclaimed diseases and pests. Bull. Dept. Agric. 
Trinidad & Tobago. 10(4): 175-181, 1922. A 

A discussion of bud rot of coconut, Gloeosporkm limettioolum and 
of semi-parasitic flowering plants. 


Diseases of cacao in Trinidad. Soc. Paper 775. Proc. Agric. 
Soc. Trinidad & Tobago. 22(5): 483-^93, 1922. 

Popular discussion of die-back, Diplodia pod rot, algal disease, 
thread blight, Boselliiita root disease and black pod rot and canker 
(Phytophthora faheri). 


Disposal of black pods and cacao husks. Empire Prod, and 
Export 85, Sept. 1923. (Trop. Agric. (Ceylon) 61(5); 295- 
296, 1923.) 

This is a recommendation for the control of Phytophthora faheri* 


Coconut bud-rot in Trinidad. Bept. Imper. Bot. Conf. London, 
1924:161-162, 1925. 

A brief discussion. 


Diseases of coffee. Proc. Soc. Trinidad & Tobago. 26(7) ;339- 
342, 1926. 

Discusses OmpheUia flavida, Cerooepora ooffeioola and Sclerotinm 
ooffeioolum, 

NyhuB, P. 0. 

The potato situation in Argentine. Amer. Potato Journ. 13(7): 
185-189, 1936. 

Drought, insects and diseases reduced considerably the potato crop 
in Argentine and Uruguay. Foreign supply was urgent. The most 
noticeable diseases were those of virus type. 

Ogilvie, L[a«T8noe] 

Preliminary Beport of the Plant Pathologist for the period Sep* 
tember 27 to December 31, 1923. Bept. Board & Dept, of 
Agric. (Bermuda) 1023:2&-34, 1924. 

The po88ibj^ty of the introduction into Bermuda of the dis¬ 
eases of the banana. Agric. Bull. (Bermuda) Dept. Agrie. 
8(2): 7-8, 1924. 

The author believes that there is very little danger. Jfaea eoven- 
dUhU the qpeeles most emamonly grows is Bensuda ie said to be 
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<])«]«i 7 in Bermuda. .Agrie. Bull Bermuda Dept Agcie. 8(6) s 
1-7,1924. 

ladndM aotM oa Otrcoipora apU. 


Report of the Plant Pathologist for the year 1924. Bept. Board 
& Dept, of Agric. (Bermuda) 1984:82-43, 1924. 

Beporto a OUteosporiim diebaek on P«r«6a pnrtinima, &, imgrtwn 
on banana, Eelminthoiporiiutn on corn, OdUttotrie^wm glototporMiu 
on eitrof, Uncinula neootor and Olo«o»porivm ampelopht^um on giapo^ 
SclerotMa Uhertiemim (8. aotoroMomm) on eatrota, eeleiy, Vieta ip, 
Botrfftia on lAXitm JuuinM, ytwortem fiMilU on oiUoM and Poroao- 
pbumopara (Ptevdoperonotpora eubentit) on enenrbita 


Notes on leaf-roll of potatoes. Agric. Bull. Bermuda Dept. 
Agrie. 3(12) :1, 1925. 


Agenda put forward by Bermuda delegate. Proo. Ninth West 
Indian Agric. Gonf. 1924:128-133,1925. 

Inspection and eertiflcation. 


Report of the Plant Pathologist for the year 1925. Rpt. Dept, 
igric. (Bermuda) 1925:36-63, 1926. 

Beports soTeral common diseases. 


Notes on lilies. Agric. Bull. (Bermuda) Dept. Agrie. 6(4). 
4-5, 1927. 

A report of inspection of LWmn longtflonm rar. for 

mosaic. 


The black tip disease of bananas. Agric. Bull. Dept. Agrie. 
(Bermuda) 6(9); 4-5, 1927. 

A brief discussion of tbis disease which is attribnted to Csrcogporw 
cHMomm Ashbj. Oanses a black diaeotoration beginniag at the tip 
of the Attacks Jfnsa ooosadWWt. 

Aster yellows in Bermuda. A disease of many cultivated plants. 
Bermuda Agric. Bull. 6(5): 7-8, 1927. 


An important yisns of LQium Umgi^Utrum and its varietiaB. 
Nature 119(2997): 528, 1927. 

A report of yoUow dat on lAHmm loapijIonMn aid its nrislis% It. 
ptpmtmm (£. Umgilhnm car. topstfsc), £. f o m o mm (£. ieiipf* 
dofwas var. iamlars) a:^ L. kcsMN (L. Impif/onm vsr. s ni si fa si). 
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Notes on the growing of Citrus in (Bermuda) Agric. Bull. Ber¬ 
muda. Dept, of Agric. 6(11)-: 3-5, (12): 4-5, 1927. 7(2): 
3-6, 1928. 

Refers to CoJXeioirichum gloeosporiaides, Sporotriohum ciiri and 
false melanose or greasy spot. 


Late spraying of celery.—^Agric. Bull. Dept. Agric. (Bermuda) 
7(5): 4, 1928. 

The author used Burgundy mixture for the control of SepiorUt apU, 


‘‘Black tip^^ a finger-tip disease of the Chinese banana in Ber¬ 
muda. Phytopathology 18(6): 531-538, 1928. 

This disease is due to Ceroospora miuarum. 


Report of the Plant Pathologist for the year 1927. Bermuda 
Dept. Agric. Ann. Rpt. 1027 :26-37, 1928. 

Notes on mosaic diseases of banana. Hippeastrum and lettuce and 
other diseases of crop plants. 

__ & Outerman, 0. E. P. 

A mosaic disease of the Eastern lily. Ph 3 rtopathology 19(3): 
311-315, 1929. 

A description and studies on insect transmission. 


The Bermuda Easter Lily. Roy. Bot. Soc. (London) 39:4-6, 
1929. 

This paper is based on a study of a disease of LilHm longiflorum 
in Bermuda. 

Olive, Sdgar W[iliam] 

Keport of a trip to study and collect rust and other parasitic 
fungi of Puerto Rico. Brookljrn Bot. Gard. Rec. 6:117-1^, 
1916. 

__ & Whetael, H[erbert] H[iiioe] 

Endophyllum-like rimts of Puerto Rico. Amer. Joujtn. Bot. 
4(l):44r^2, 1917. 

The cytological structure of Boiryorhka Hippocrateae. Brooklyn 
Bot. Garden Mem. 1:337-341, 1918. 

Oliver y Lugo P[eniaado] 

£1 mosaico del tabaco y como combatirlo. (Tobacco mosaic and 
how to control it.) Rev. Agric. Puerto Rico. 10(1): 11-14. 
1923. 

The author believes that the diseaae peniets in the eoil and leeom* 
meude a three-year crop rotation. 
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Otero Braqnertt, Josi 

Unas palabras sobre la enfennedad de la cafia “El Matisado** 
0 “rayas amarillas”. '(A few words about the sugar-cane 
disease mottling or “yellow stripes” in the Antilles.) Bev. 
Agr. Com. Trab. Cuba. 7(4). 46-54, 1924. 

Otero, Jo 84 l[dilio,] & Cook, Melville T[hiir8ton] 

Partial bibliography of virus diseases of plants. Joum. Agric. 
Univ. Puerto Rico 18(1-2): 1-410, 1934. 

This work contsiiu numeroiw citations on plant pathology and 
mycological work of the area to cover. 

_ & _ 

First supplement to partial bibliography of virus diseases of 
plants. Jouru. Agric. Univ. Puerto Rico. 19(2): 129-313, 
1935. 

Mrst supplement to the above-mentioned work. 


_ & _ 

Second supplement to partial bibliography of virus diseases of 
plants. Joum. Agric. Univ. Puerto Rico 20(3): 741-818, 
1936. 

The title impUes the character of work. 

Pachano, Abelardo 

Dos enfcraipdades de las papas. (Two diseases of potatoes.) 
Quinta Norraal (Ambato, Ecuador) Estac. Exp. Circ. 7, 11 
p., 1918. 

A disenssion of symptoms and control of Phytophthora in/astoM 
and Altemoria aolani, 

Paige, R. L. 

The future of Uba cane in Puerto Rico. Memoire Ass’n Sugar 
Cane Tech., Puerto Rico. 1(1): 25-27, 1922. (S^ts Aboii;t 
Sugar. 16(21): 420-421, 1922.) 

A brief reference to varietal resistance and snseeptibilify. 


La enfermedad del matizado; su extirpacidn y control. (The 
mottling disease; its eradication and control.) Rev. Agrrie. 
Pupito Rico. 11(1): 19-22,1928. (Australian Simar Joum.) 
18(7): 428-429, 1923. Facts About Sugar 17(1): 14-16, 
1923.) 

Fields have bem pnetieally freed from aMM|k Hg rogning. 

Palm, B[jom] T[owald] 

A note on Entyloma DahUae Syd. Sumatra and Guate¬ 
mala. Phytopatiiology 22(7): 1932. 


On Cyttaria Berk, and OyttarioSa n. gen. Ann. ll^eoL 80:405- 
420, 1932. 
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Biolgoieal notes on Alhugo. Ann. Mycol. 30:426, 1932. 

Shodoohytritm en Ameriqne centrale. Bev. Algol. 6:351-353, 
1932. 


Pflanzenkrankheiten ans Guatemala. (Plant diseases in Gua¬ 
temala.) 2<ertschr. fur Pflanzenkrankh. u Pflanzenchutz. 48 
(1): 11-17, 1932. 

An annotated list of plant diseases observed by the author during 
his stay in Ouatonala with exception of virus diseases 


Algae as additional hosts of pathogens to angiosperms (Prelimi¬ 
nary note) Zentralbl. Baht. IT. Abt. 87(9-12): 229-233, 1932. 
Demonstrations that SoteUinia Moatrix and PytMum mamMatum 
attack several algae (Vaueheria, Hydrodietyon, Cladophora) in the 
soil, Oiberella laubinetU (Fvsarium stage) and CyUndroearpon moU. 
Also attack algae. 


Eriodendron as host of Bacterium malvacearum. Phytopathology 
88(10): 867-868, 1932. 

This organism attacks a Mexican variety (pochote) of the kapok 
tree (E. anfracduosum), 

Parodi E[dmundo] 

Sulle cause della decadenza delfa culture del cacao all’ Ecuador 
e possibili remedi. (On the cause of the decline of cacao 
cultivation in Ecuador and possible remedies.) Agron. Colon. 
80(4): 121-127, 1936. (Rev. Path. Veg. 26:176, 1936.) 

The decline of the cacao industry in Ecuador is due mainly to 
witches’ broom disease (Marostntiis pemMotus) and moniliasis (Mo- 
nilia Soreri). Control measures are given. 

Parodia, Lorenzo B. 

Las malezas de los cultivos en el part'ido de Pergamino. Buenos 
Aires p. 75-171, 1926. 

Patonillard, Nardsse, & Lagerheim, O. de 

Champignons de 1’ equateur. (Fungi of Ecuador.) Bull. Soe. 
Mycol. Prance 4:101-106, 1888. 

__ A OaiUard, A. 

Champignons du V6n4zu41a et, Prinpipalement de la* region du 
Haute-Orinoque, recolt^s en 1887 par. M. A. Gaillard. (Fungi 
of Venezuela and especially those of Upper Orinoco region 
collected in 1887 by Mr. A. Gaillard.) Soc. hfyool. France 
4:101-106; 6:7-46; 92-129,1888. 

Taxonomie, ineindes S78 species. 
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Quelques esp^ces nouvelles de champignons extraemoptens. BeY. 
Mycol. 13:135-168, 1891. 

Taxonomic; records Folyporw savoyamua, P. fnuitioeps and P. tiir- 
hinatua as new species from Venezuela. 


Contribution a Tetude des champinons extra-europ6en8. Bull. 
Soc. Myc. France 3:119-131, 1887. 

Taxonomic records Phyllachora sphaeroapora Pat. as new species 
from Venezuela. 


Libte de Champignons r6colt6s en Basse-Californie par M. Diguet. 
(List of fungi collected in Lower California by Mr. Diguet.) 
Journ. de Bot. 10; 250-252, 1896. 


Quelques champignos noveaux recoltes au Mexique par Paul 
Mauri. (ISome new fungi collected in Mexico by Paul Mauri.) 
Bull. Soc. Mycol. France 14:53-57, 1898. 


Champignons nouveaux ou peu commus. (New or little known 
fungi.) Bull. Soc. Mycol. France 14:149-156, 1898. 


Descriptions de quelques champignons extra-europeens. Bull. 
Soc. Mycol. France 18:299-304, 1902. 


Basidomycetes nouveaux du Bresil recucilles par F. Noack. 
(New Basidomycetes from Brazil collected by F. Noack.) 
Ann. Mycol. 6:364r-366, 1907. 


The root rot of coffee in Guadeloupe. Joum. Agr. Trop. 10 
(104): 58-59, 1910. 

Brief notes describing a coffee root disease caused by a fungus 
which probably is a Eoaellinia or a Dematophora, Methods of com* 
trol are given. 


Quelques champignons da Costa Rica. (Some longi from Costa 
Rica.) Bull. Soc. Mycol. France 28:14(^443, 1912. 


Quelques champignons de y6n6zuela (Some fungi from Vene¬ 
zuela.) Bull, Soc. Mycol France 42:289-294, 1927. 

' Taxonomic, leooids. 
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__ ft Heim E. 

Champi^ons recueillis, par M. Myeul Grisol dans le Haut- 
Orenoque. (Fungi collected by M. Myeul Grisol in the Upper 
Orinoco.) Ann. du Cryptog. Exotique l:26&-278, 1928. 

* Taxonomic; records Laschia lacteal Lentinus microloma and Cmi- 

pellis rubxduB as new species from Venezuela. 

Passchke, F. 0. 

Rabenhorst-Winter. Fungi Europaei Cent. 38, Cura Dr. 0. 
Pazenschke. Hedwigia 30:197-209, 1891. 


Erstes verzeichniss der E. Ule in den Jahren 1883-1887 in 
Brasilien gesammelten pilze. Hedwigia 31:93-114, 1892. 


Zweites verzeichniss brasilianiseher von E. Ule gesammelter pilze. 
Naeh Untersuehungen von G. Bresadola, P. Hennings, H. 
Rehm und Nach eigenen beobachtungen zusammengeatellt von 
0. Pazschke. Hedwigia 65: 50-55, 1896. 

Pennington, N. S 

Vredmeas recolectadas en las islas del delta del Paran4. (Tire- 
dineacenc collected in the delta of the Parana.) Anal. Soc. 
Cient. Argentina 63:263-270, 1902; 66:31-40, 1903. 

Pestico, «r. F. 

(‘‘Fucha^^ of the cotton plant in the department of Boyaca, Rep. 
Colombia.) Rev. Agric. 4:113-116, 1918. 

A description of the disease which is said to be due to lack of 

r "Xr 

good cultural practice. 

Petrak, F, & Ciferri, R[afael] 

Fungi Dominicani. Aim. Myool. 28:377-420, 1930. 


Mykologisclie Notizen VI, VITT, IX, XI. (Mycologieal Notes 
VI, Viri, IX, XI) Ann. Mvcol. 22:1-182, 1924; 23: 69, 1925; 
26:258, 1927; 29:339-397, 1931. 

-, & - 

Fungi dominicani II. Ann. Mycol. 30:149-353, 1932. 

Philippi, Federico 

Der pilze: Chiles, soweit dieselben als nalirungesmittel gebrancht 
werden. Hedwigia 32:115-118, 1893. 

Pioado T., C[lodomiro] 

Sur 1’action 4 distance des champignons phytopathogenes. 
(Action at a distance by pathogenic fungi.) Congres Path. 
Veg. Strasbourg, p. 28-34, 1923. 


Fusariose des cafeirs & Costa Bica. (Fusariosis of coffee in 
Costa Bica.) Bev. Path. Veg. Bnt. Agr. 18(10): 312-^18, 
1931. 
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FiMorium disease of coffee in Costa Bica. Jour. Dept. .Agric. 
Puerto Rico. 16(4): 389-400. 1932. 

DiseoMdon on Piuarfuffi anieopMlim and tbe diSBSse eansed Iqr 
tiiia fnngna in the coffee trees of Ooeta jffiioa. He also disenasas traas> 
mission on other host plants. 


Colletrotrichum des cafeiers et lesions radiculaires. (Coffee CoI> 
letotriekwm and root lesions.) Bev. Path. Veg. & Ent. Agr. 
20(8): 268-270, 1933. 

A coffee disease has been described recently from Oosta Bica and 
two organisms were identified, fflomerelUi dngulatu and Pesorfam 
iiteritium var. majvt. Gives experimental evidence to demonstrate 
that the direct cause of the root disease is the FtuarUm and that tbs 
Coltetotriohwn is a parasite of the primary fnngna 

Plokel, B. 

Alguna parasitos radicolas do cafieiro cm Pernambuco. (Some 
coffee root parasites in Pernambuco.) Characas e Quintaes, 
S. Paulo, 87:369-370, 1928. 

Pittier, HCenri] 

La enfermedad del banano y su causa. La Hacienda 7(11): 843- 
346, 1912. 


Estudio sobre deformaciones, enfermedades y enemigos del &rbol 
de caf4 en Venezuela. (Studies on deformation, diseases and 
enemies of the coffee tree in Venezuela.) Cam. Com. de Cara¬ 
cas, Bol. 120, 1923. 


Degeneration of cacao through natural hybridization. Joum. 
Hered. 26:385-390, 1935. 

Plank, H. E. 

Fungi attacking Diatraea sacharalis Pab. in Cuba. Jour. Eeon. 
Ent. 22:983-984, 1929. 

Plantengen, Maris H. J. 

Pathologische verandenrigen in het phoem. (Pathological dis¬ 
turbances in the phloem.) T4sis. Utrecht. (Holland-Druk- 
kery, Bearn.) 108 p., 1932. 

In this rather extcarive work the author reports his experimental 
studies in the transmisrion and inoculations in regard to the phloem 
necrosis disease of coffee in Surinam. 

Plazton, Dr. 

Journ. of the Institute of Jamaica. 1:43-44, 1891-93, 1893. 

Pino, Bapbael del 

El Pais Jan. 29, 1886. Reprinted from Balmaseda’s paper in 
Tesoro del A^icultor Cubano. 2 ed. 2:135, 1893, 
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Pomnd, 7. J. 

Studies of fruitfulnes in cacao. Bep. Cacao Bes. (Trinidad) 
1885:16-19, 1936. 

Beport on the effect of potaA and phosphate on cacao inteted 
with Fhytophihora palmi^ora. 

PMOOtt, S. 0. . 

Diseases of the banana. United Fruit Co. (Boston, Mass.) Bull. 
2, 1917. 

Priode, 0. K. 

Observaciones adicionales sobre la enfermedad Pokkah-bong de 
la cana de azdcar en Cuba (Pokkah-bong disease of sugar cane 
in Cuba.) Memoria Cong Ann. Asoc. Tech. Azucareroa 
(Cuba). 3:106-114, (Spanish): 98-106 (English), 1929. 

A description of the symptoms of this disease which is caused by 
Fuaarkm sp. 


Pokkah-bong and twisted top disease of cane. Pacts About 
Sugar. 23(52): 1244, 1928. 

Popular. 


Pokkah-bong and twisted top disease of sugar cane in Cuba. 
Phytopathology 19(4): 343-366, 1929. (Reprinted as a Trop¬ 
ical Plant Research Scientic. Con. 14, 25 p., 1929.) 

A full account of the disease which is due to Fusarium monUi- 
forme (Giberella monUiformie), 


Target blotch of sugar cane. A new Helmmihospormm disease. 
Pacts About Sugar 24(16): 376, 1929. 

Popular. 


Target blotch of sugar cane. Phytopathology 21(1):41-S8^ 
1931. 

A description of a disease which he attributes to HeMnthospo- 
tiim sp. 


Notes on the diseases attacking the P.O.J. canes in Cuba. Proc. 
Ann. Conf. Ajsoc. Tech. Azuca. (Cuba) 6:138-144, 1931. 

A discussion of eye spot (Helminthosporiwm ooeUwn), brown stripe 
(jff. stenoepUum), pokkah-bong (Fwariim monUiforme)^ red stripe 
(Phytomonaa ruhrilineana), root diseases and galls. 


Cuban streak. Phytopathology 23(8): 674r-676, 1933. 

A vims disease of sugar cane. Different from the streak in Afriea. 
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Two hosts of the pokkah-bong disease other than sugar cane. 
Phytopathology 23(8): 674-^76, 1933. 

This disease which has been attributed to Fuaariwn monUiforme 
attacks com and sorghum in Guba. 

Pnttemans, A[rsene] 

Sur rOidium du Ch6ne an Br6sil. (On the Oidium of Oak 
in Brazil.) Bull. Soc. Path. Veg. 7:37-40, 1920. 


0 ‘‘mosaico^^ da eana de assucar. (The mosaic of sugar cane.) 
Bol, Min. Agric. Ind. o Com. Brazil. 12(2): 350-355, 1926. 
(Rev. Appl. Ent. ser. A. 15:67, 1927.) 


Uma ferrugem nova en a planta australiana cultivada no Brasil. 
{Puccinia camargoi) Bull. Mus. Nac. Rio de Janeiro, 6:312- 
314, 1930. 

Pyke, E. E. 

Mycorrhiza in cacao. Rep. Cacao Res., Trinidad 1934:41-48, 
1935. 

Report of the occurrence of Mycorrhiza in Trinidad. Describes the 
forms and lesions. 

Bada, G. O. 

Tres enfermedades del manzano (Three diseases of the apple.) 
Esta. Expt. Agric. La Molina (Peru) Circ. 26, 21 p., 1934. 

Popular notes giving the symptoms, etiology and control of apjde 
scab (Venturia vnaequalis), powdery mildew (Podosphaera leucotri* 
oha), and black rot (Physalospora cydoniae or P. mdlorum,) 


Principales enfermedades do] algodonero en el Peru. (The prin¬ 
cipal cotton diseases in Peru.) Est. Expt. Agric. (Peru) 
Circ. 28, 19 p., 1935. 

Popular notes of the most common diseases of cotton in Perd 
among which are mentioned Fusartum. vastnfectum, Bhizoctonia (Cor» 
ticium) solani, Erysiphe mdlaohrae, Helminihosporvum gossypii, Al^ 
temaria tenuis. Notes oh control and species resistance are given. 

Bahm, G. 

Nematodes parasitas e semi-parasitas de diversas plantas cultu- 
raes do Brazil. Arch. Inst. Biol. 2:67-136, 1929. 

Bamirez, Bom4n 

Manifestacion rara en una cebolla. (A rare affection of an 
onion.) Rev. Agric, (Mexico) 2(1): 34, 1918, 

A record of a diseiMse without giving the cause. 

Enfermedades del eamote. (Diseases of the sweet potato.) 

Rev., Agric. (M4xico) 2(8): 344, 1918. 

^The disease f^eared in Lower California and is attributed to 
OozojiMm aifMtlovonim. 
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Enfermedad grave de la cana. (Serious disease of cane.) Bev. 
Agric. (Mexico) 4(7-8); 348-349, 1919. 

Beportfl Thielaviopsia pa/radoxa as cause of losses in yellow Cale¬ 
donia in Mexico. 


Dofi pardsito de la remolacha. (Two beet parasites.) Rev. Agric 
(Mexico) 6(2): 141-142, 1919. 

One is due to Septoria sp. 


Enfermedad de los arboles de limon. (A lemon disease.) 
(Mexico) 6: (3-4) : 278-279, 1919. 

A leaf spot caused by Cladoaporvum sp. Macroaporium sp. 


Viruela del algodon. (Cotton rust.) Rev. Agric. (Mexico) 6 
(6): 461, 1920. 

This disease which is due to Aeoidium goaaypii is the cause of 
heavy losses. 


Enfermedad en los naranjos de Tnricato, Michoacan. (An orange 
disease in Turicato, Michoacan.) Rev. Agric. (Mexico) 6(7): 
547, 1920. 

An orange rot caused by Fenidllium sp. and Aapergillua sp. and 
other fungi following insect punctures. 


Enfermedad de los pinos de Guadalajara. (A pine disease in 
Guadalajara.) Rev. Agric. (Mexico) 6(9): 601, 1920. 

A disease of the twigs caused by Sohisfotrichum sp. 


Cyathus de la vid. (A Cyathua on grape.) Rev. Agric. 
(Mexico) 6(10): 720, 1921. 


El ehahuixtle rojo del frijol. (Rust of the bean.) Rev. Agric. 
(Mexico) 6(12) : 830, 1921. 

An account of Uromycea appendioulatua on the common bean. 


Enfermedad de las dahlias. (A dahlia disease.) Rev. Agric. 
(Mexico) 6(2): 100, 1921. 

Popular account of Oidium disease of dahlia. 

Bands, B[obert] D[elafield] 

South American leaf disease of Para rubber. U. S. Dept. Agric. 
Bull. 1286, 18 p., 1924. 

The results of the authors’ studies on this disease of Bevea broai- 
Uenais. The disease is caused by DothtdeUa (Melanopacmmopaia) ulek:^ 

Bangd, E[ugemo] dos Santos 

Fungos parasitos do guado Cajanus vndicus Spreng. (Parasitic 
fungi of pigeon pea C a jams indicus Spreg.) A Jjavoura 18: 
5-12, 1916. 
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Contriboieao para e eatndio dos Pueeinias das Myiaeeas. ((koh 
tribntion to the study of the Pwdnias of the Myitaceat.) 
Archiv. Mus. Nac. Rio de Janeiro 18:147-156, 1916. 


Fungos do Brasil novos on mal conhecidos. (Fungi from Bradl 
new or little known.) Arch. Mns. Nac. Rio de Janeiro 18: 
157-164, 1916. 


0 combate ao mosaico (Mosaic-disease control.) BoL Agrie. 
Bahia 1926:26-34, 1926. 


0 combate ao mosaico. (Mosaic-disease control.) A Lavonra 
30:203-204, 1926. 


Algnns fungos novos do Brasil. (Some new fungi from Brazil.) 
Arch. Jardin Bot. Rio de Janeiro 2:67-71, 1918. 


Fungos do Brasil, novas on mal conhecidos. (Fun^ of Brazil, 
new or little known.) Bol. Int. Brasileiro Sciencias. 2(10): 
333-335,1926. 


Os inimigos vegetaes do cafeiro. (Coffee vegetable enemies.) 
Rev. Agr. Sec. Agr. Ind. Com. e Obras Pub. Bahia, 1(12): 
125-129, 1927. 

Discusses the foUowiug fungi and describes the damages eaosed 
by each: Hemileta vastatrix, B. & Br. Omphalui flavtda Man. & 
Ben., Colletotriokum eoffeawim Noah, Cereotpora eoffeioola Br. & Curt. 
Capnoditm hrasUiense Putt., CepMeuroa viresoena Emue, Oortlehm 
javmiotm Zimm., Sphaerela eoffeieola Oooke. 

Raunkiaer, C. 

Fungi from the Danish West. Indies collected 1905-1906. Bot. 
Tidssk 29(1): 1-25, 1908. 

Myxomycetes from the West Indian Islands, St. Croix, St. 
Thomas and St. Jean. Dansk. Bot. Archiv. 5(16): 1-9, 19^. 

Reddick, Donald 

Some diseases of wild potatoes in Mexico. Phytopathology 22ti ^ 
609-612, 1932. 

^me diseases of wild potatoes in M6xSco. Phytopatholqa^' 
(Abstract) 22(1): 22, 1932. 

Beported PhytopMhora iaifeatana on SoUmtm vatrueoaum and Pip 
einia pUtianana on 8. damiaawn. 

Rehm, H. 

Exotische Ascomyceten. Hedwigia 28:295-303, 1889. 

Taxononde; inelndea Oaratkmiyeea aHagaeaa Berk, k Oqit-dMa fh* 

_i_* 
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Betrfige zor Pilzflora von Sudamerika III. Dothideaceae. (Con* 
tribntion to the fungi flora of South America 111. Dothidealea 
Hedwigia 86 :866-880, 1897. 


Beitrhge znr Pilzflora von Sudadmerika. (Contribution to the 
fungi flora uf South America.) Hedwigia 37:321-328, 1898. 


Beitrage zur Piezflora von Sudamerika XII-XVII. Sphaerialea 
et id. (Contribution to the fungi flora of South America 
XII-XVII. Sphaerialea and others.) Hedwigia 40:100-124^ 
141-144, 145-170, 1901. 


Beitrkge zur Pilzflora von Sudamerika. XIV. (Contribution to 
the fungi flora of South America.) Hedwigia 44:1-13, 1904. 

______4k Bii&, Johann. 

Noviatates brazilianses. Broteria 5:223-228, 1906. 

Bainking, Otto A[ugnBt] 

Banana freckle and leaf spot. Mycologia 18(4): 185-186, 1928. 
Description of a disease of plantain (Musa paradisiaca) caused bj 
the fungus Maerophoma musae* 


Fusaria inoculation experiments. Relationship of various species 
of Fusaria to wilt and Colorado disease of banana. Phyto¬ 
pathology 16(6): 371-392, 1936, 

The results of extensive studies on Fusarvum oubense, 

_, & Wollenweber, H. W. 

Tropical Fusaria. Phil, Joum. Science. 32(2) : 103-253, 1927. 
Descriptions of species found in Honduras and Guatemala. 

_, & Manns, M. M. 

Parasitic and other Fusaria in tropical soils. Zeitschr. fiir 
Parasitenkunde. 6(1): 23-75, 1933. 

-, ft- 

Parasitic and other Fusaria counted in Colombia soils. ZentralbL 
fiir Bakt., Ab. 2, 89(25-26): 502-509, 1934. 


Interesting new Fusaria. Zentralbl. fiir Bakt., Ab. 2, 89(25- 
26): 509-514, 1934. 

Descriptions of four new species of Fusaria on cacao in Central 
America. They are F, tamidwn vta^thum, F, suhUmatum, F, slotv* 
gatwn and F, oonoolor. 


Parafidtic and other Fusaria counted in Costa Rica and Panami 
soils. Zentralbl. Bakt. II Abt. 90:4-16, 1934. 
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Soils and Fiisarium diseases. Zbl. Bakt. Abt. II, 91(11-15): 

243-255, 1935. 

The author states that various diseases caused by species of Ptf- 
aaritm appear to be correlated with soil conditions. Panama disease 
for instance, was found in Panama, Honduras and Costa Bica to be 
more severe on sandy than on clay soils. This fact is very important 
in control measures. 


Cylindrocarpon fungus studies. Zbl. Bakt. Abt. II, 94(5-8): 
134-136, 1936. 

Latin diagnoses are given of two new varieties of Cylindrocarpon 
(C» janthothele Wr. var. mtnus and C. oUdium Wr. var. smveolena, 
the perfect stage of the fonner being Neotria mammoidea Phil. & 
Plowr. var. minor.) isolated from the soil of banana plantations in 
Honduras, Costa Bica, Panama and South America. 


Cylmdrocarpon isolation from tropical soils. Zbl. Bakt. Abt. 
II, 94(5-8) : 137-142, 1936. 

Cylindrocarpon olidum var. suaveolens, C. ohdium, C. janthothele 
var. minus, C, curavatum and C. radidcola were isolated from banana 
plantations soils in Honduras, Quatemala, Costa Bica, Panama and 
Colombia. The phytopathological significance of these species of 
Cylindrocarpon has not yet been investigated. 

Benacco, B. 

Sobre algimas eiifermedades parasitarias de las plantas cultiva- 
das. (On some parasitic diseases of cultivated plants.) An. 
Soc. Ciene. Argentina. 81:62-70, 1916. 

Bhoads, Arthur S. 

Clitocybe mushroom root rot. A new disease of banana. Phy¬ 
topathology (Abstract) 22(23):!, 1922. 

Bichardson Euntz. P[edro Alejandro] 

Estudios comparatives de las canas kavangire, Zuinga y Cayanna 
10 Ins. Expt. Sta. P^ierto Rico. Circ. 73, 11 p., 1923. 

Popular, comparative descriptions of these varieties and reference 
to its tolerance to sugar-cane mosaic. 


La produccion de nuevas variedades de cana y sus resultados 
experiment ales. (Sugar-cane varieties production and its ex¬ 
perimental results.) Ins. Expt. Sta. Puerto Rico. Bui. 88, 
67 p., 1931. 

Popular information of data of experimental field tests of new 
vaiietieB of sugar cane in regard to susceptibility and immunity to 
the mosaic disease. 


El mpsaico en las nuevas variedades de cana de azucar, P. R. 
803, P. R. 807, P. C. 916, y S. C. 12(4). Mosaic on the new 
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su^ar-cane varieties, P. R. 803, P. R. 807, P. C. 916 and S. 0. 
12(4).) Ins. Expt. Sta. Circ. 96, 10 p., 1932. 

Field teste to try the above-mentioned varieties in regard to mosaio 
immunity. P.R. 803 and F.C. 916 are highly tolerant, P.R. 807 com¬ 
mercially immune and S.C. 12(4) used as check highly susceptible. 

Results given in tabular form. 

Resistencia relativa al matizado de canas producidas *en el pais 
comparadas con las importadas. (The relative resistance to 
mosaic of native grown and imported canes.) Ins. Expt. Sta. 
Puerto Rico. Circ. 101, 23 p., 1932. 

Full details are given of the author’s comparative observations on 
the relative productivity and resistance to mosaic of the locally pro¬ 
duced and imported sugar-cane varieties in Puerto Rico. He reports 
that the Puerto Rico seedlings P.R. 803 and 807 and F.O. 916 were 
superior both in regard to yields and resistance to mosaic. Among 
the foreign, P.O.J. 2878 proved superior to B.H. 10(12) and S.O. 
12(4) in both respects. 

Cane varieties in Puerto Rico. Pacts About Sugar 27(12): 530- 
532, 1932. 

The author emphatically states that mosaic is the only sugar-cane 
disease of real economic importance m Puerto Rico. He also assures 
that its control today, presents virtually no difficulty. 

Bick, Johann 

Pungos do Rio Grande do Sul-(l^rasil) (Fungi from Rio Grande 
de] Sur. Brazil.) Broteria 3:276-292, 1904. 


Fungi austro-americani exs. fasc. I. Ann. Mycol. 2:406-410,1904. 


Ueber einige neue und Kritische Pilze Siid-Amerikas. Ann. 
Mycol. 2:242-247, 1904. 


Fungi austro-americani exs. fasc. II. Ann. Mycol. 3:15-18, 
1905. 


Pilze aus Rio Grande do Sul. Ann. Mycol. 3; 235-248, 1905. 


Fungi austro-americani exs. fasc. Ill & IV. Ann. Mycol. 4: 
309-312, 1906. 


Pilze aus Rio Grande do Sul. Broteria 5:5-53, 1906. 

Fungi austro-americani exs. Fasc. V & VI. Ann. Mycol. 6:28- 
31, 1907. 


Fungi austro-americani exs. fasc. VII & VIII. Ann. Mycol. 
6:335-338, 1907. 
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Fungi austro-amerieani earn. fasc. ES & X. Ann. Myool. 6:10&> 
108, 1908. 


Protobasidiomycetes do BraaiL Bel Geral 3 d. Congr. Sdent. 
Latino-Amer. Bio Janeiro S(A): 405-412. 1909. 


Fungi auatro-americani ezs. fasc. XI-XVIII. Ann. MyeoL Ot 
17&-184, 1911. 


Fungi gelatinosi et cartilaginosi. Bio Grandensea. Broteria 
21:134r-141, 1924. 


Monographia pezizinearum riograndensium. Broteria, ser. Bot. 
25:77-98, 98-122, 1931. 


Monographia bolinearum riograndensium. Broteria ser. Bot. 25: 
72-76, 1931. (Broteria Cient. Nat. 1:35-46, 1932.) 

Biddle, Linooln W[are] 

An enumeration of lichens collected by Clara Eaton Cummings 
in Jamaica I. Mycologia 4(3): 125-140, 1912. 


The lichens of Bermuda. Bull. Torrey Bot. Club. 43:145-160, 
1916. 


Some notewortliy lichens from Jamaica. Bull. Torrey Bot. Club. 
44:321-330, 1917. 


Lichens of St. Thomas. In Britton, N. L. The Flora of the 
American Yirgiu Island Brooklyn Bot. Gard. Mem. 1:109- 
115, 1918, 


Lichens. In Britton, N. L. Flora of Bermuda, p. 470-479, 
1918. 


Lichens. In Britton, N. L. The Bahama Flora p. 522-553,1920. 
Bitohie, A. H. et al. 

Woodpeckers and cacao. Journ. Jamaica Agrie. Soc. 22(2): 6&- 
69, (3): 102-107, 1918. 

Bitfema, Bos.* 

Die Hexenbesen der kakao-baume in .Suriname. Zeitsehxift 
Pflaxusen-kranldieiten, Bd. 11:27, 1901. 
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Bofon, jrohn M., B Saris, F[raiiklin] S[iiiimer] 

A simple effective meth^ of protecting citrus fruits against 
Stem-end rot. Phytopathology 7(5): 361-367,1917. 

Tbe method eonaiet in sheUaeking the stem end, whieh is discussed 
in full. It is also recommended for other fruits as avocados, water* 
melons and many fruits to prevent stem end rot. 

Boqne, Arturo 

Bacterial 'vrilt of tobacco in Puerto Bico and its interstransmis- 
sion to other solanaceous plants. Journ. Dept. Agric. Puerto 
Bico. 17(2): 145-156, 1933. 

The disease is due to Bacterium SoUmnieeamm. 

Borer, J[axnes] B[irch] 

Preliminary report on cacao spraying experimonls. Bull. Dept. 
Agric. Trinidad 0(64): 10-14, 1910. 


A bacterial disease of bananas and plantains. Soc. Peper 412. 
Proc. Agric. Soc. Trinidad 10(4): 109-113, 1910. 

Popular. Cause of disease not given. Refer? to P. S. Earle’s Re¬ 
port of a trip to Jamaica which was published m Journ. New York 
Bot. Garden 4(37): 8, 1903. Reprinted in West Indian Bull. 4(1): C, 
1904. 


The bud-rot of the coconut palm. Dept. Agric. Trinidad Bull. 
9(64): 22-24, 1910. 

Popular. .v,r 


The witch broom disease of cacao in Surinam. Dept. Agric. 
(Trinidad) Bull. 9(64); 32-37, 1910. 

A general discussion. ColU toinchum luxifloum has been found on 
diseased material but the author states in a foot note that there ii 
no proof that it is the causal organism. 

The relationship of black rot of cacao pods to the canker o£ 
cacao trees. Dept, of Agric. (Trinidad) Bull. 9(64); 38,1910. 
1910. 

The two diseases are due to PhytophtTwra omnivora. 


Pod-rot, canker, and chupon-wilt of cacao caused by Phytoph- 
thof^a sp. Dept. Agric. Trinidad. Bull. 9(65): 79-103, 1910. 

The author gives a history of the disease. Dr. de Verteuil in a 
book published in 1727 says: ''In the year 1727 however, a terrible 
epidei^ spread in the cacao plantations of Trinidad.” PU describes 
the disease and gives the results of studies. 

When inoculations have been made with pure cultures of a number 
of these fungi the results have been uniformly negative so that Nee* 
Iria ^%0obromae, J7. hainii, Cal^wetria fiwiida, two undetenniaed ape* 
dee of freqpmUy found on caalEeied eaeao bark, and 
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Bpioaria eotarans cannot well be considered as the eanse of eaeao 
canker, or of the cacao pod disease. 

A large number of inoculation experiments made by the writer 
with pure cultures of Phytophthora omnivora (t) proves conclusively 
that this fungus is the cause of the common caeao-pod-rot and of 
the disease known as canker, and that the diseased pods serve as the 
chief source of infection of the tree. 


Report of the Mycologist for the year ending April 30, 1910. 
Bull. Dept. Agric. Trinidad 9(65): 154-159, 1910. 

General statement of diseases of several plants. Mentions Bepto^ 
oylindrium suacepectw of coconut. Oloeoaporitm mcmgiferae P. Henn. 
on fruit of mangoes. 

Diseases of bananas. Bull. Dept. Agric. Trinidad. 9(65): 157, 
1910. 

A bacterial disease of banana and plantains. Proc. Agric. Soc. 
Trinidad and Tobago 10:109-113, 1910. 


A bacterial disease of bananas and plantains. Phytopathology 
1(1) : 45-49, 1911. 


Report of Mycologist. Trinidad Royal Gaz. 80:430, 1911. 


Annual report of the Mycologist. Trinidad Bd. Agric. Ann. 
Rpt. 1910:8, 1911. 


A preliminary list of Trinidad fungi. Board Agric. Trinidad 
& Tobago. Circ. 4, 1911. 


Diseases of the coco-nut palm. Dept. Agric. Trinidad & Tobago. 
Circ. 4:27-33, 1911, 


Bud-rot of the coconut palm. Dept. Agric. Trinidad & Tobago. 
Bull. 11(70): 68-69, 1912. 

Popular. 


Some fruit disea'Jes. Dept. Agric. Trinidad & Tobago, Bull. 11 
(70): 75-76, 1912. 

Popular, refers to Oloeosporivm mmgifera on mango and avocado. 


Bud rot of the coco-nut palm. West Indian Bulletin 12(4): 
443-445, 1912. 

A general discussion. 


Spiking cacao. West Indian Bulletin. 12(3): 275-277, 1912. 
(Dept. Agric. Trinidad & Tobago. Bull. 11(70): 34-35,1912.) 
Besults of spraying for Phytophthora fabori. 
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Some fruit diseases. West Indian Bulletin 12(4): 464-465, 
1912. 

A brief reference to Qloeoaporiim mangiferae of the mango, and 
alligator pear, Panama and Moko (bacterial) diseases of bananas. 


The Suriname* witch-broom disease of cacao. Board Agric. 
Trinidad & Tobago, Circ. 10, 13 p., 1913. 

This paper includes the history of the disease, a description of 
8ymx)toms, mycological studies, inoculation experiments and remedial 
measures. 


The witch-broom disease in Surinam. Trinidad & Tobago Dept. 
Agric. Bull. 12(72): 70-71, 1913. 

A brief note. 


Fungus diseases of casava. Bull. Dept. Agric. Trinidad & To¬ 
bago 14(2) : 36-38, 1915. 

A popular paper in which the author says: ‘‘Leaf diseases attri¬ 
buted to different species of Cercoaporay C. manihoHa, C. ocaacwoe^ 
C, henmngaxi and to Gloooaporium manthoU have been reported from 
Brazil and adjacent parts of South America, Cuba, Florida and 
Tropical Africa, in fact from practically all countries where cassava 
is gi’own. The species of Cercoapora cause leaf spots while Oloeoa- 
porium mamhoti attacks chiefly the leaf stalk and causes the whole- 
leaf lo wilt,'' 

The author also refers to two stem diseases caused by BaoUlua 
manihotua and Gloeoaporiwm manihoti in Brazil. Also to root dia- 
ea^ie in Jamaica. 


The anthracnose of the mango. Bull. Dept. Agric. Trinidad 
& Tobago 14(5): 164-171, 1915. 

A popular description of the disease, infection experiments, spray¬ 
ing and shix^ping experiments. 


A diseaiije of immortal trees. Bull. Dept. Agric. Trinidad & 
Tobago 14(4)^128-129, 1915. 


Coconut bud rot. Bull. Dept. Agric. Trinidad & Tobago, 14 
(4); 129-130, 1915. 

A statement as to number of trees destroyed. Also thattumme or¬ 
ganism other than Baoilhia ooU may be w important factor. 


Citrus canker, Bull, of the Dept, Agric. Trinidad & Tobago. 
14(4): 130-181, 1915. 

A popular deteriptioii. 
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Fungous diseases of limes. Proc. Agric. Soe. Trinidad & Tobago, 
15(1): 14-15, 1915. 

A brief popular aeeount in which the author mentioiii eoBar and 
root rota. 


Pink disease of cacao. Bull. Dept. Agric. Trinidad & Tobago 
16(3): 86-89, 1916. 

Popular historical sketch, descrpition and control. Caused by Cor- 
ticium aalmonicolor B. et Br. which has been wrongly dotennined as 
Coriioiwn UlacinO’fuaown, 


The Suriname witch-broom disease of cacao. Bull. Dept. Agric. 
Trinidad & Tobago 16(1): 5, 1916. 

A brief popular statement, based on the author ^s Circular 10 Board 
of Agric. Trinidad & Tobago (July 80, 1918). 


Ca(*ao disease in Ecuador. Proc. Agric. Soc. Trinidad & Tobago. 
16(4): 834-336, 1916. 

A letter from Mr. Borer. 


Plant diseases and pests. The pink disease of cacao. Bull. 
Dept Agric. Trinidad & Tobago 14(1): 1-4, 1915. 


A preliminary list of Trinidad fungi. Report of the Mycologist 
ior tlie year ending March 31, 1911. (Part II.) Board Agric, 
Trinidad & Tobago Circ. 4:37, 46, 1916. 


The Soinh American Tlevea leaf disease. Bull. Dept. Agric. 
Trinidad & Tobago, 16(3): 128-129, 1917. 

A brief report. Dr. Gcrold Stahel of Suriname says that it is 
caused by a fungus, one stage of which is Scolicotrichum. 


Cacao spraying experiments. Bull. Dept. Agric. Trinidad & 
Tobago, 16(3) : 165-167, 1917. 

Gives results and costs. 


Algal disease of cacao. Proc. Agric. Soc. Trinidad & Tobago 
17(6): 345-348, 1917. 

Popular. 


Enfermedades y plagas del cacao en el Ecuador, y m6todos mo- 
demos apropiados al cultivo del cacao. (Diseases and pesta 
of cacao in Ecuador and modem and appropiate methods of 
cacao culture.) Ambato, Ecuador, Assoc. A^c. Ecuador, 80 
p., 1918. 
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Tb« fungous diseases of roses and their treatment. Trinidad & 
Tobago Dept. Agric. Bull. 18(1): 29-31, 1919. 

The author describes black spot (Diplodia oarpon roaoe Walk) 
(Actinonema rows), leaf spot (Ceroo$pora roaaeieola Pass.), powdery 
mildew Sphasrotheca pmoaa Lev.), red rust {Cephalewrua vireseena 
and rose canker (StUhum sp.) and gives treatment. 


The fungous diseases of avocados. Trinidad & Tobago Dept. 
Agric. Bull. 18(3) : 132-133, 1919. 

A description of the anthracnose disease and of a die>back of 
twigs that are infected with Diplodia eacaoioola. 


The wither-tip of limes. Trinidad & Tobago Dept. Agric. Bull. 
18(9): 1-3, 1919. 

The disease is caused by Gloeoaporiwn limeiiioolum Clausen, The 
author describes the symptoms and treatments. 


Ecuador cacao succumbing to pests. Tea & Coffee Trade Journ. 
49(6) : 919-921, 1925. 

Rosenfold, A[rturo] H[inton] 

Kavauf^erie* Puerto Rit^o’s mosaic disease-resisting canes. Int. 
Sugar Journ. 22(253): 26-33, 1920. 


Aspecio beneficioso del raosaico de la cana de azucar. (Ben- 
ofieial aspect of tlie sugar-cane mosaic disease.) Eev. Agric. 
Puerto Rico 12(1) : 7-14, 1924. (Int. Sugar Journ. 26(304): 
191-195, 1924. 


La causa del matizado. lln paso hacia la solucidn de este mis- 
terjo. (Tlie cause of mosaic. One step toward the solution 
of this mystery.) Rev. de Agric. Puerto Rico 13(3): 145-148, 

1924. (int. Sugar Journ. 26(310): 535-536, Fact About 
Sugar 19(18): 425, Tropical Agric. (Ceylon) 64(1): 88-40, 

1925. ) 


The Java P O.J. Can^ in Tucum&n and Puerto Rico. Dept. 
Agric. Journ. Ins. Elxpt. Sta. 8(3) :l-44, 1926. 


Selcceion de cana para la plantacidn. (Sugar cane selection for 
the planting.) Sugar 28(3): 153-165, 1926. 


The sugar industry of Peru. Trop. Research FoundStion ScL 
Contribution 6 , 27 p., 1926. (Facts About Sugar 21(3): 50-32, 
1926, Intern. Sugar Journal 88(335) *.590-597, 1^6.) 
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Lessons from the renaissanee of a sugar industry. Int. Sugar 
Joum. 29(348); 634r^l, 1927. (Rev. Appl. Mycol. 7:400- 
401, 1927. 

The author discuBsee the rdationship of uosaie to uaarlstiei. 

Bowlee, Silence 

A collection of Costa Rican fungi. Mycologia 16(3): 115-121, 
1924. 

Bussell, T. A. 

Report of the plant pathologist, 1933. Bermuda Dept. Agric. 
Ann. Rpt. 1933:28-36, 1934. 


Scab spot or bacterial spotting of tomatoes. Bermuda Bd. Agric. 
Bull. 14(9): 67-68, 1935. 

Notes ou a bacterial disease (BaeterUm vesicatoHwm) that caused 
50 per cent of losses of the tomatoes grown in Bermuda. Control 
attempts are given. 


Plant pathological Report, 1935. Bermuda Bd. Agric. Rpt. 
1935:18-23, 1936. 

This report contains several items of phytopathological interest. 


Diseaises and pests of tomatoes in Bermuda. Trop. Agric. (Tri¬ 
nidad) 13(3) : 71-78, 1936. 

A brief report in the following fungi and bacteria are recorded: 
Fusarvwm lycopersioi var. hulhigenurru, SeptoHa lyooperauH, dadoa- 
ponum fulvim, Scleroitnta aolerotiorum, Bacterium veaioatoriwn, Bhi- 
goctoma (Corticium) aolanu, Phoma deatruotivaf Phytophthora infea- 
tana, and BacUlua aro\deae, 

Byan, Bath W[imfred] 

The microthyriacea of Puerto Rico. Mycologia 16(4): 177-196, 
1924. 


The development of the Peritfaecia the Myeirothyriaceae and 
a comparison with Meliola. MyoiHogia 18(3): 100-110, 1926 

Saooardo, Pier Andrea, A Sydow, Hans. 

[In] Saccardos’ Sylloge Fongonun 16:625, 1902. 


Notae mycolegitah. .^la. Mycol. S: 165-171, 1905. 

- 

MycomyeeteB amaMMmi novi Lecti a Cl. doctoribns C. B. Fair* 
man et S. BonipMa. Journ. Mycol. 12:47-52, 1906. 

Notae mycoletfieae, ser. XIY. Ann. li^col. 10:810-822. 1912. 
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Noate mycologioae. Ann. Mycol. 11:14-21; 546-568, 1913; IS: 
282-314, 1914; 13:115-138, 1915. 

Thirteen epeeiee from ITmguay. 

S&aai Z., Boberto, & ChaTarria A., Carlos 

Enfermedadea del cafeto. La chasparria (Cercospora cofeicola) 
(Coffee tree leases. “La chasparria” {Cercospora cof- 
fcicola) Rev. Tns+. Def. Cafe, Costa Rica 2(9); 193-202, 1935. 
Popular account of a coffee disease caused bj the fungus Cercos* 
pora coffeioola, Beviewed the work of Fawcett and Cook in Puerto 
Bico and Donald in Africa. 


Sauri, F. 

El mosaico de la cana de azucar. (Sugar-cane mosaic.) Rev. 
Agrie. Kept. Dominicana, 18(6): 101-104, 1923. 

Popular. 

Schdotto, Bartolom4 

Algunas investigacionos sobre la cariesdel trigo. (Some in¬ 
vestigations on wheat rust.) Bol. Chacra Expt. de La Pre¬ 
vision. Argentina 1(4): 40-47, 1933. 

Experimental data in regard to behaviour of some wheat hybrid 
varieties. 

Schilling, Fr. 

Entwicklingsgeschichtliche und systematische untersuchung epi- 
phyller Plechten. Hedwigia 67(6) : 269-300, 1927. 

Seaver, Fred J[ay] 

The Hypocreales of North America—II. Mycologia 1(5): 177- 
207, 1909. 


Hypocreales. North America. Flora. 3:1-88, 1910. 


Hypocreales of North America—HI. Mycologia 2(2): 48-93, 
1910. 


Some tropical cup-fungi. Mycologia 6(4): 185-193, 1913. 


Illustrations and descriptions of cup-fungi II. Sepultarm, My* 
cologia 7(4): 197-199, 1915. 


North American species of Aseodesmis. Mycologia 8(1): 1-4, 
1916. 

Photographs and descriptions of cup-fungi IV. Peziza clypeata. 
Mycologia 8(5): 235-238, 1916. 


Bermuda fungi. Mem. New York Bot. Gard. 8:501-611, 1916. 


Fungi; In Britton, N. L. Flora of Bermuda, p. 489-640, 1918. 
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Fungi; In Britton, N. L. The Bahama Flora p. 681-645, 1920. 


Notes on North American Hypocreales. IV, Aschersonia, and 
Hypoerella. Mycologia 12(2): 93-97, 1920. 


Studies in Tropical Ascomyeeles—I. Neopeckia diffusa and Her- 
potrichia alhidostoma. Mycologia 14(5): 235-238, 1922. 


Phyllostictaceae. North American Flora. 6:3-84, 1922. 


Mycological work in Puerto Rico and the Vii^in Islands. Joum. 
New York. Bot. Garden. 24(281): 99-101, 1923. 


Studies in Tropical Ascomyeetes—II. An interesting Zylaria 
from Puerto Rico Bull. Torrey Bot. Club. 60: 307-310, 1923. 


The fungous flora of St. Thomas. Mycologia 16(1) :1-15, 1924. 


Additions to the rust flora of the West Indies. Mycologia 16 
(1): 46-48, 1924. 


The fungus flora of St. Croix. Mycologia 17(1) :1-17, 1925. 


Studies in tropical Ascomyeetes III. Puerto Rican cup-fungi. 
Mycologia 17(1): 45-50, 1925. 

_, & Chardon, Carlos E[ugenio] 

Botany of Puerto Rico and the Virgin Islands: Mycology, Sci. 
Survey of Puerto Rico and the Virgin Islands. New York 
Acad. Sci. 8(1): 1-208, 1926. 


Mycological work in Bermuda Island. Mycologia 18(4): 137— 
138, 1926. 


Mycological work in Bermuda. Joum. New York Bot. Card. 
27(317) : 90-93, 1926. 


Studies in tropical Ascomyeetes—IV. Some Hypocreales from 
Trinidad. Mycologia 20(2): 52-59, 1928. 


Studies in Tropical Ascomyeetes—^V. Species of Phyllaehora. 
Mycologia 20(4): 214-225, 1928. 


The North Amwican cup-fungi (Opereulales) 284 p.. New York, 
1928. 

__ Chardon, Carlos E[iig8nio]; Toro, Bafael A[ndr4s], 

& Keen, Frank Eflton] 

Botany of Puerto Rico and the Virgin Islands. Supplement to 
Mycology. Sci. Survey of Puerto Rico & the Virgfin Islands. 
New York Acad. Sci. 8(2): 209-311, 1932. 
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Sein, Jr., FCrancisco] 

Sugar-cane mosaic and other grasses. Ins. Expt. Sta. Beport of 
&e Div. of Bnt. Puerto Rico. 1923-24:114, 1924. 

Report of experiments in progress in relation to mosaic ti*aasmia< 
sion using different aphid species. 


A new mecbanical method for artificially transmitting sugar-cane 
mosaic Journ. Dept. Agric. Puerto Rico 14(2): 49-68, 1930. 

The author describes a new method in which he uses very fine in¬ 
sect pins. The spindle of a diseased plant is removed and placed 
in close contact with the spindle of a healthy plant. The pins are 
pushed through the diseased and into the healthy plant. The author 
reports a high percentage of infection. 


Artificial transmission and other studies on sugar-cane mosaic. 
Fourth Congress Intern. Soc. Sugar-Cane Technologists, Puerto 
Rico, 1932. Bull. 84, 6 p., 1933. 

The author discusses the subject under widely different points of 
view. Some of them towards the nature of the virus and others deal¬ 
ing with its mechanical and'insect transmission Aphis maidia is con¬ 
clusively a carrier of the disease. 

Serrano, Luis A[ntonio] 

Mosaico (Mosaic). Imp. Bolivar, Caracas, Venezuela 16 p., 
1927. 

Report of a trip of inspection made by the author to the northern 
sugar-cane region of Venezuela. It includes a brief review of the 
work of others and a 8hort.^istorical sketch. Gives symptoms and 
methods of control and prevention. 

Sharpies, A. 

VstuUna zomta (Lev.) Sacc. on Hevea brasildensis, Ann. 
Appl. Biol. 4(4) : 153-178, 1918. 

The fungus is common on fallen trunks and on old stumps of rub¬ 
ber and soft wood trees. It is the cause of a collar rot. The paper 
contains a description and recommendations for control. 

Shepard, C. Y. 

The cacao industry of Trinidad. Trop. Agric. (Trinidad) 9 
(11) : 334-345, 1932. 

The drawback of the industry in Jamaica is due to witches’-broom 
(Marasmius pemidosus), 

Sibinira Mulder. J. 

De ziekte is de Congol-anaan in Suriname. Indische Mercuur 
67(23): 344, 1934. 

Sixnonetto^ M[ois4s] 

Plan de investigaciones urgentes sobre las causas coneomitantes 
de la plaga mosaico en la cana de azticar. (Plan of urgent 
investigations about the symptomatic causes fo the sugar-cane 
mosaic disease.) Rev, Agric. Com, y Trab. Cuba 8(9); 861, 
1920. 
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Nuevas orientaciones <pn sanidad vegetal. (New orientations 
abont vegetable sanitation.) Rev. Agric. Com. Trab. Cuba. 
8(9): 849-356, 1920. 


Las Rayas amarillas en la Cana de Azticar. (Yellow stripes of 
sugar cane.) Cuba Azucarera, Sept. 15, p. 14, 1920. 


La enfermedad de las rayas amarillas en la cana. Su impor- 
tancia y extension en Cuba. (The yellow-stripe disease in 
Cane: Its importance and extension in Cuba.) Oficina de 
Sanidad veg., Sec. Agric. Com. y F&brica de Cuba. Bol. 3, 
63 p., 1921. 

The author gives a general discussion with recommendations for 
control. 


La enfermedad de las rayas amarillas en la cana de azdcar. R6- 
pliea al Dr. S C. Bruner. (The yellow stripe disease of 
sugar cane. Reply to Dr. S C. Bruner.) Rev. Agric. Com, 
y Trab. Cuba 6(4): 11-13, 44-48, 1922. (Sugar 24: 641-642, 
1922.) 

Controversial. A reply to Dr. 8. C. Bnmer, 


C6mo se debe detcrminar con buena aprorimacidn el porcentaje 
de canas onfermas en un Canaveral infectaddo con el mosaico. 
(How to determine approximately the percentage of diseased 
canes in a cane field infested with the mosaic.) Rev. Agric. 
Com. y Trab. Cuba 5(3): 26-27, 1922. 

Sintenis, P. 

Pilzen auf der insel Portorico 1884-1887 gasammetten. Engler. 
Bot. Jahrb 17:489-501, 1893. 

Fungi studied by Bresadola, Hennings and Magnus. 

Skntoh, A. F. 

The anatomy of the rhizome of the banana in relation to infec¬ 
tion by Panama disease. United Fruit Co., Res. Dept. Bull. 
36, 7 p., 1931. 

Small, W. 

Mycological Notes. Note on the parasitism of Macrophofm^na 
phaseoH. (Maubl.) Ashby. Rhizoctonia baiaticola (Taub.) 
Butler. Trop. Agric. (Trinidad) 6(12): 315-322, 1928. , 

This is a disl^on of work in Ceylon, Java, Sumatra, Burma and 
Southem Bhodesia, Xt is followed with comments by H. 3EL Briton* 
Jones. 
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Smart, H. P. 

Sigatoka-leaf disease of bananas (Cereospora leaf-spot). British 
Honduras Dept. Agrio. Leaflet 3, 7 p., (n.d. 1936). 

Popular account of a banana-leaf dbrease caused by Ibe fungus 
Cercosporae muaae Zinun. Symptoms, effect of climate, ueason and 
external factors, methods of spread and control are given. 

Bsiith, Charles Leoxiard 

Some Central American Pyrenomycetes. Iowa Univ. Lab. Nat. 
Hist 2(4): 394-415, 1893. 

Smith, Erwin F[rink] 

The bud rot of the coco-nut palm in the West Indies. Abstr. 
of paper Proc. 8th Ann. Meeting of Society for Plant Mor¬ 
phology and Physiology. Philadelphia Dec. p. 28-30, 1904. 

A report of the disease in Cuba. 


The bud rot of the coco-nut palm in the West Indies. Science 
n. s. 21(535): 500-502, 1905. 


The bud rot of the palm in the West Indies. Proc. Agric. Soc. 
of Trinidad. 6:208-211, 1906. 

Popular. It appears that this paper was published in Dept, of 
Agric. Jamaica, March, 1905. 


A Cuban banana disease. Science, (Abstract) N. S. 31: 754-755, 
1910. 


Bacteria in relation to plant diseases. Carnegie Inst, of Wash¬ 
ington 3, 170, p. 1914. 


Bacterial diseases of plants. W. B. Saunders Co., Phil. & Lon¬ 
don, 1920. 

The following tropical diseases. Bactenum phasjoU, B. inalvaee<i> 
rum 

Smith, P. E. V. 

Plant diseases in Jamaica in 1927. Dept. Agric. Ann. Kpt. 
1827:18-19, 1927. 

Brief notes on crop plant diseases. 


Plant diseases and pests. Jamaica Dept. Agric. Ann^Rit. 1029: 
16-21, 1930. 


The leaf diseases of Irish potatoes in Jamaica. Journ. Jamaica, 
Agric. Soc. 26(11): 489-494, 1931. 

Popular. 
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The banana industry in Portland. Jamaica Gaz. 64(34); 708- 
704, 1931. 

A brief reference to the Panama disease. 


Plant diseases in Jamaica in 1930. Ann. Rpt. of the Govt. 
Microbiologist. Ann. Rpt. Sci. & Agric. Jamaica. 1930:15- 
19, 1931. 


Sclerotium disease. Jour. Jamaica Agric. Soc. 36(4): 129-130, 
1932. 


Stem end rot of citrus and its control in the packing house. 
Journ. Jamaica Agric. Soc. 36(2); 59-64, 1932. 

Studies on Dtplodia natalenaia. 


Panama disease of bananas in Jamaica. Jamaica Dept. Sci. & 
Agric. Microbiol. Bull. 1, 22, p., 1932. 

An extensive report. Evidence that the disease was in the island 
as early as 1902. 

The use of chemical for killing bananas in the treatment of 
Panama disease. Trop. Agric. (Trinidad) 0(3): 83-86, 1932. 
Oil kills the banana and appears to inliibit the growth of Fttaartwn 
oubense. 


Coconut disease in St. Mary. Journ. Jamaica Agric. Soc. 36 
(9) ; 448-452, 1932. 

Two forms of the bronze wilt disease. 


Plant diseases in Jamaica in 1932. Report of the Government 
Microbiologist. Ann. Rept. Dept, of Sci. and Agric. Jamaica 
for the year ending 31st December 1932; 13-16, 1933. 

Discusses Fuaanum (mhenae, Fhytophthora palmwora, Bhiaoctonia 
(Cortxdum) aolam, Cladoaponum and Fhytophthora infeatana. 

Smith, Longfleld 

Sugar cane in St Croix, Virgin Islands, Agricultural Experi¬ 
ment Station, Bull. 2, 23 p. 1921. 

On page 23, the author mentions Maraanms aaoohaH, Colletotnoham 
faloatum and Thielaviopais ethacetuma. 

Smith, Roger C., & Barker, H[en^] D. 

Observations on the ^'yellow disease of beans and related plants 
in Haiti.'’ Journ. Econ. Ent. 23(5); 843-847, 1930. 

The disease is either caused by a virus which is transmitted by 
leafhopper (Empoaaea sp.) or caused by the insect. It is nol 
transmitted in the seeds. 
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Smyth, E[ngene] 0[raywood] 

Entomological Work. (The yellow stripe disease of sugar cane.) 
Report of the Com. of Agric. & Labor of Puerto Rico. Prom 
Report of the Governor 1019:685-713, 1919. 


Insects and mottling diseases. Journ. Dept. Agric. Puerto Rico 
3(4):8»-116, 1919. (Rev. Appl. Ent. Ser. A. 8:483, 1919.) 
Gives a record of experiments conducted in an effort to determine 
the insect carriers of the disease. The results were negative. 


List of the insects and milo pests of sugar cane in Puerto Rico. 
Journ. Dept. Agric. Puerto Pico. 3(4) r 135-150, 1919. 

A paper prepared during the author’s studies on insect transmis¬ 
sion of the sugar-cane mosaic. 


Report Division of Entomology. Ins. Expt. Sia. Puerto Rico. 
Ann. Rpt 1919-20:83-89, 1920. 

Solheim, W[ilhem] 0[erhard] & Stevens, F[rank] L[incoln] 

Cercospora studies. II. Some Tropical Ctrcosporae, Mycologia 
23(5) : 365-405, 1931. 

Soriano, S. 

Notas micologicas. Sobre el cultivo en medics artificiales de 
algunos bongos parasitoh dc plantas. (Cultures of some fungi 
parasitic to plants in artifftfel media Rev. Pac. Agron. y Vet. 
(Buenos Aires) 6(2): 89-114, 1928. 

Studies of fungi in Argentine. 


Cultures de champignons parasites de plantes. (Cultures of 
fungi parasitic on plants.) Compt. Rend. Soc. Biol. (Paris) 
09(31) : 1930. 

A study of cultures made from Argentinian fungi. 


El '‘corcovo^’ y el ‘^polvillo’’ del tabaco en la Republica Ar¬ 
gentina. (The ‘'hunch-back^', and the "powdery" of tobacco 
in the Argentina Republic.) Argentina Rev. Pac. Agron. & 
Vet. 7(2): 371-392, 1931. 

Account of these two diseases occoriing in the Argentine Re¬ 
public. The two diseases are fully described and the author con¬ 
cludes that ''corcovo” and ''polvillo” are varying manifestations of 
a single disease of the virus grou^. Both are decidedly infectious. 

Sosa, H. ▲. 

Como evitar las enfermedades en las plautas. (How to prevent 
plant diseases.) Defensa Agric. (Uruguay) 1:141-144, 1920. 
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Sonth, F. W. 

Beport on the prevalence of some pests and diseases in the 
West Indies for the year 1909-10. I. Fungoid diseases. West 
Indian Bull. 11(2): 73-86, 1911. 

Aa important list with geographical distribution. 


The control of scale insects in the British West Indies by means 
of fungoid parasiies. West Indian Bull. 11(1): 1-33, 1910. 

A very eomprehensiye paper on the fungous parasites of scale 
insects. 


Root diseases of cacao, lime and other plants. Agric. News, 
9(223): 366, 367, 1910. 


Fungus diseases of ground nuts in the West Indies. West. In¬ 
dian Bull. 11(3): 157-160, 1911. 

A brief account of rust TJredo aradkidfta {Vromyces araohidia) in 
St. Vincent; Cercospora personata which was originally described as 
Cladosponum peraonatum and has been found on Caaaxa oooidentalia. 
The paper gives a bibliography. 

Observations on root diseases in the West Indies. Agric. News 
10(249) : 360-367, (250) : 382-383, 1911. 


Fungoid diseases. West Indian Bulletin 11(2): 95-106, 1911. 
A brief statement of diseases prevalent in 1909-10. 


Fungus diseases of cacao. West Indian Bulletin. 12(3): 277- 
302, 1912. 

Popular discussion of Phytophthora rot (Phytophthora faheri), 
Thyridana rot (Thyridana tarda)^ Anthracnose {Colletofrichum sp. 
Jamaica), pod disease, etc. 

__ & Brooks, A. T. 

Report on the Bosellinia root disease of cacao in St. Lucia. Imp. 
Dept, of Agric, for the* West Indies. Circ. No. 2, 1912. 


Further notes on the fungus parasites of scale insects. West 
Indian Bull. 12(4); 403-412, 1912. 

A general discussion and records. 


Fungus diseases. West Indian Bulletin 12(4): 425-443, lj912. 
A list of common ARd geographical distribution. 


Some root diseases j»smanwt crops in the West Indian. West 
Indian Bull« 1912. 

DiscuCltoilUoiA^M^ tarda which attacks cacao, limes, Caatilloa 
and IJbcrian Coffee, mangoes, oranges, Inga laurinOf 

cane, Odeaia fistvla, cassava and bitter oranges. 
Ais4 black rot and red root rot. 
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flOQsa, BaiU Qennaiio 

O TyUnchus acuto-candatus (t) nos cafezaes de Indaiatuba, 
Tylenehut aeuto-candatus (?) in onr coffee groves of ludaia- 
tuba.) Bol. Agric. Sec. Agric. Com. e Obras Pub. S. Paulo 
17(9): 726-736; (11); 876-878, 1916. 

8p«gBisiiii, Carlos [Ungi] 

Fungi Argeiitini. Anal Soc. Cient. Argentina 9:158-192 ; 278- 
285; 10:5-33, 59-64; 122-142; 145-168,1880. 


Fungi Argentini additis nonullis Brasiliensibus Montevideen- 
sibusque pugillus (Reprinted as 1-4, 1880-b3, 138 p.) Anal 
Soc. Cient. Argentina 12:12-30, 63-82, 97-117, 174-189, 
208-227, 241-258, 1881. 13:11-35, 50-64, 1882. 


Importancia de los vegetales en la economia de la Naturaleza, 
especialmente respecto a las criptogamas. (Importance of 
plants in the economics of Nature especally the eryptogamics.) 
Bol. Mens. Dept. Agric. (Argentina) 6:268-275, 1882. 


Los secretos del Chaco. (The Chaco secrets.) Bol. Dept. Agric. 
(Argentine) 7: 379-384, 1883. 


Fungi guaranitici. Anal Soc. Cient. Argentina 16:242-248; 
272-280, 1883. 17:42-48, 69-96; 119-134, 1884. 18:263- 
286, 1884. 19:34-48 ; 91-96; 241, 265, 1885 ; 22:186-224, 
1886; 26:5-74, 1887. 


Las falvideas Argentinas. (The falvides from Argentine.) Anal 
Soc. Cient. Argentine 24:59-68, 1887. 


Las tarifas Argentinas. Anal. Soc. Cient. Argentina 24:120- 
127, 1887. 


Fungi patogouici. Bol. Acad. Nac. Cdrdoba, Argentina. 11:5- 
64, 1887. 


Fungi fuegiani. Bol. Acad. Nac. Cordoba, Argentina 11:135- 
308, 1888. 


Fungi Puiggarini. Bol. Acad. Nac. C6rdoba 11:381-622, 1889. 


Phyeomycetcae Argentinae. Rev. Argentina. Hist. Nat. 1:28- 
38. 1891. 


Nonulli nov. v. critici. Rev. Argentina Hist. Nat. 1:101-111; 
166-177; 298-432, 1891. 


La gangrena hdmeda: Polvillo de la cana de azdear, en Tuea- 
m&n, 1895. 
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Hongos de la eaua de azdcar. (Sugar-cane fungi.) Rev. Faenl. 
Agron. & Vetr. La Plata. Argentina. 2:227-258, 1896. 


Lae enfermedades del eafeto en Costa Bica. (The coffee diseases 
of Costa Bica.) Rev. Paeul. Agron. & Veter. La Plata. 2: 
339-340, 1896. (Anales lust. Fis. Qeog. Nac. Costa Bica 
7:123-126, 1897. 


Fungi Argentini novi v. critiei. II. Anal. Must. Nac. Buenos 
Aires 6(3): 81-365, 1898-99. 


Enfermedades en la alfalfa. (Alfalfa diseases.) Cr6nica Agrf- 
cola 1(13): 212-214, 1905. 


Enfermedades en las higneras (Mijiilaxpis glovcri) (Pig plant 
diseases {Mytila&pis gloveri) Crdnica Agricola 2(1) :22. 1906. 


Algunos hongos del cacao. (Borne cacao fungi.) Rev. Facult. 
Agron. & Vet. La Plata 2 Ser. 2(4-6): 303-311, 1906. 


Fungi aliquot Paulistani. Rev. Mus. La Plata. 16: 7-48, 1908. 


Una enfermedad en los nogales. (A chestnut disease). Cr6nica 
Agricola 2(7-9); 108-109, 1908. 


Hongos de la yerba mate. (Mal^ fungi.) Anal Mus. Nac. Bue¬ 
nos Aires 3(10): 111-141, 1909. 


Mycetes Arseni inensis—IV. Anal. Mus. Nac. Buenos Aires 
19:325, 1909. 


Breve nota de mioologia. (Brief mycological note.) Rev.. Chi- 
lena Hist. Nac. 13:20-21, 1909. 


Bamilletes de hongos chilcnos. (Bunch of Chilean fungi.) Rev. 
Paeul. Agron. & Veter. La Plata 6:1-205, 1910. 


Fungi chBenbis. Contribucion al estudio de los hongos Chile- 
nos. (Chilean fungi. Contribution to the study of the Chi¬ 
lean fungi.) Libreria Nacional, Buenos Aires, 205, p., 1910. 


Contribucidn al estudio de las laboulbenio-micetas argentinas. 
(Contribution to the sin'll of the laboulbettiomycetes from 
Argentina.) An. Mus. Nac. Buenos Aires 167-244, 1912. 


Mycetes argentinsgH^s. Ser. II-IV. Aw6l. Mus. Nac. Buenos 
Aires 1( 4^7^02; 9:25-33, 1906; Ij2:257-457, 1909; 13: 
329-476, ^11; 23:1-147, 1912 ; 24i 167-186, 1913. Ser. L 
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Reprinted from An. Soc. Cient. Argentina 47:263-278, 1899. 
60:83-39, 1900. Ser. Ill ommitted in numbering but series 
IV in two parts.) 


Kevisi6n de las Laboulbeniales Argentinas. (Revision of the 
(Argentine Laboulbeniales.) Anal. Mus. Nac. Hist. Nat. Bue* 
nos Aires 29:445-668, 1917. 


Breves apuntes sobre Ilimenogastreas sud-amerieanas. (Brief 
notes on South-Ameriean Hymenogastreae.) Rev. Chilena Hist. 
Nat. 21:167-171, 1917. 


La tuberculosis del Ligvstrum japooiica. (Tuberculosis of Ligus- 
trum japoiiica.) Rev. Asoc. de Estudiantes Agron. & Vet. 
La Plata. (Argentine) 1(1): 1919. 


Los bongos de Tucuman. (The fungi of Tucumdn.) Paper 
presented to the First Mtg. Nac. Soc. Argentine Cient. Nat. 
Tucuman p. 254-274, 1919. 


Relique mycologicae tropicae. Bol. Acad. Nac. Cient. C6rdoba 
23:365-609, 1919. 


Algunas obs^rvaciones rolativas a las ho.in8 de coca. (Some ob¬ 
servations in relation to tlie coca leaves.) Anal. Soc. Cient. 
Argentina 90:23-02, 1920. 

Sobre algunas enfcrmedadcs y'bongos que afectan las plantas 
de “Ag'ucs” en el I'araguay. (On Some diseases and fungi 
which allVcl the eimis plants in Paraguay.) Anal. Soc. Cient. 
Argentina 90:155-188, 1920. 


Dos micromicetos ehilcnos nu'^vos. (Two new Chilean micro- 
mycetes.) llev, Chilena Ili&t. Nat. 24:12-15, 1920. 


Deseripcion de bongos mirmeedfilos. (Description of mirme- 
cofile fungi.) Rev. Museo de la Plata 26:166-174, 1921. 


Uredinales berberidicolas sudamericanas. Rev. Chilena Hist. 
Nat. 26:263-272, 1921. 


Myceles chilensis. Bol. Acad. Nac. Cient. C6rdoba 26:1-124, 
1921. 


Micromycetes nonulli brasilienses. Anal. Soc. Scient. Argen¬ 
tina 93:111-118, 1922. 


Criptogamae nonnullas fuegianae. Anal. Soc. Cient. Argentina 
96:59-85, 1922. 
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Hongillos exdtioos. (Exotic fungi) Bol. Acad. Nac. Oiene. da 
C6rdoba (Argentina) 26:36&-^3, 1923. 


Algunoa bongos de la Tierra de Fuego. (Some fungi from Tia- 
rra de Fuego.) Physis 7:7-23, 1923. 


Fungi paraguayenses. Anal. Mus. Nac. Hist. Nat. Buenos Aires 
31:355-450, 1923. 


Bevisi6n de las Meliolas Argentinas. (Revision of Argentine 
Meliolas.) Anal. Mus. Nac. Hist. Nat. Buenos Aires 32: 
339^93, 1924. 


Algunos honguitos Puertorriquenos. (Some fungi from Puerto 
Rico.) Bol. Acad. Gient. Cdrdoba 335-363, 1924. 


Relacion de un paseo al cabo de Homo. (Account of a tour 
to cape Homo.) Bol. Acad. Cient Cordoba 27 : 321-404, 1924. 


Corothromyces Bruohi nueva Laboulbenial Argentina. Physis. 
Rev. Soc. Argentina Cient. Nat. 7; 236-238, 1923-25. 


Un caso de intoxicacibn por hoi^os indigenes. (A case of in¬ 
toxication by indegenous fungi.) Rev. Argentina Bot. 1(1): 
52, 1925. 


Ficomiceteas Argentinas nuevas o criticas. (New or interesting 
Argentine Ficomycetes.) Rev. Argentina Bot. 1:87-93, 1925. 


Un nuevo g^nero de las Helvellaceas. (A new genus of the 
Helvellaceae.) Mycologia 17(5): 210-212, 1925. 

Diagnosis and description of Cudoniopsis pueitla Speg. sp. nov. 
which occurs on Eugenia proba Berg, in Argentine. 


Uredineas Argentinas 'nuevas o criticas. (New or interestiim 
Argentine Phycomycetes.) Rev. Argentina Bot. 1: 87-93, 19% 


Ustilagineas Argentinas nuoi^jt^i «ffticas. (New or interests 
Argentine UstUagenoeeae.)' Rev. Argentina Bot. 1:145-lW, 
1925. 


Contribucibn a ift micologia chilena. (Contribution to the CAii- 

jMRPyiV'*) 21; 79-31, 117-12& 

9^104, 1918; 27:54r-62, 1923 ; 28:26-80^ 
192^BP|||>^, 53-64, 1925. 

Observacio& y adiciones a la mierobiologia Argentimier Boh 
A«ad. Nac. Cien. Argentina 28:267-406^ 1926. 
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Contribncidn al conocimiento de la flora micoldgica de las sierras 
de Cdrdoba. Bol. Acad. Nac. Cien. Bep. Argentina. 29; 113- 
a90, 1926. 


Algunas especies de mixomieetos de la Argentina. Physis. 8: 
417-419, 1926. 


Bamillete patagdnico. (Patagonian collection.) Bev. Argentina 
Bot. 1(4): 209-227, 1926. 


Nuevo caso de intoxicacidn por bongos frescos indigenas (New 
case of intoxication by fresh indigenus fungi.) Bev. Argen¬ 
tina Bot. 1(4): 231-233, 1926. 


Un nuevo Aspergillus patdgeno. (A new pathogenic Aspergil- 
lus.) Physis. Bev. Soc. Argentina Cient. Nat. 8:115-117, 
1927. 


Gasteromicetas argentinas. Physis. 8:421-435, 1927. 


Observaciones microbioJ6gicas. (Microbiological Observations.) 
Anal. Soc. Cient. Argentina. 86:311-323, 1928. 


Nuevas orientaciones de la nosologia vegetal. (New orienta¬ 
tions on plant pathology.) Mial. Soc. Cient. Argentina 108 l 
82-89, 1929. 

Sporleder 

Beitrag zur flora der insel Porto Bico. Halle, 1853. 

Stahel, Oerold 

De Hevea-bladziekte van Zuid-America. (The Hevea leaf dis¬ 
ease in South America.) Meded. Dept. Land-bouw Suriname, 
No. 1. 1915 


Marasmius pemiciosus nov. sp. de verovzaker der Emlloten- 
ziekte van de cacao in Surinam. (Marasmius pemiciosus n. 
sp. the cause of the “Krnlloten” disease of cacao in Surinam > 
Dept. Landb. Surinam Bull. 33, 27 p., 1915. (Agric. News 
(Barbados) 14(354): 382, 1915.) 

A very complete description of the disease, the and ths 

resnlti of experimental itudies. 


Over de besrijding der Zuid-Amerikaansche Heavea-bladziekte. 
(Combating the South-American Hevoo-leaf diseases.) Meded. 
Dtept. Landbouw Suriname, No. 8. 1916. 
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De Zuid-Amerikaansche Hevea-bladziekte veroszaakt door Me- 
Imopsammopsia XJlei. nov. gen. (—DoihideUa Ulei P. Hen¬ 
nings). Dept, van den Landbouw in Suriname. BuU. 84» 
111 p., 1917. 


De Zuid-Amerikaansche Ilevea-bladziekte op de rubberplantage 
der ‘^Lawa catontchone Compagnie. (Hevea leaf-disease in 
Lawa.) West Indie 4:63-64, 1W9. 

The disease is due to Melanopaammopais tUei, 


De Zeefvatemziekte (phloemnecrose) van de LiberiakofSe in Suri¬ 
name. (Phloem necrosis of Liberian coffee tn Suriname.) 
Meded. Dept. Landb. Suriname, Bull. 12, 2 p., 1917. 

The author proposes the name phloem-neerosiB disease due to fea 
turcs resembling leaf roll of potato and sereh of sugar cane. 


De 8clerotium~ziekte van dc Liberia-koffie in Suriname. (The 
Sclerotmm disease of Liberian coffee in Suriname.) Dept, 
van den Landb. Suriname Bull. 13, 1918. 

This disease has been discussed bj Kuyper in relation to Core- 
rm/tn sp. It has been more important every day since its first ap¬ 
pearance last year. It is briefly described in regard to its develop¬ 
ment in relation to climatic conditions. 


Brijdrage tot de kennis dcr Krullotenziekte. (Contribution to 
our knowledges on witches’ bioom disease.) Dept, van de 
Landbouw, Bull. 39, 1919. 


Verslag 1918. Department Landbouw Suriname. (Report 1918, 
Dept, of Agric. of Suriname ) Suriname Dept. Landb. 1918: 
14-16, 1919. 

Brief notes on crop diseases and their control 


De Zeefvatenziekte (phloemnecrose) van den Liberica en Suri¬ 
name. (Phoemnecrosis of Liberian coffee in Surinam.) Su¬ 
rinam Dept. Landb. Bull. 40. 31 p., 1920. 

Continuation of previous investigations. The author concludes that 
the disease presents an acute fora of the root disease or a cronie 
form causing the death of the affected parts preceded by the falling 
of the older leaves. He notices a great similarity with leaf roll 
disease of the potato known as phloem necroslB. 


De flfcZero^iww-ziekte van de Liberia koffie in Suriname, veroor- 
zaakt door coffeciolum n. sp. (The Sclerotmm 

diseases of Lfl^lan coffee in Suriname caused by Sclerotium 
coffeicoltm.) >Bept. Landb. Suriname Bull. 42, 34 p., 1921. 

Report of field and laboratory studies of this disease. The fungus 
Bfierotium ooffeioohm was isolated which is supposed to be tiie 
of the disease. 
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Verslag over het jaar, 1922.—^Dept. van Landb. in Suriname. 
(Report of the Dept, of Agriculture, Suriname, for the year 
1922) 106 p., 1923. 

Pages 25-31 refer to diseases. 


De krullotenziekte in Ecuador. (The witch broom disease in 
Ecuador.)* West Indie 8:97-100, 1923. 

The disease was discovered in Ecuador hj Borer in 1922. Many 
plantations have been abandoned. It attacks the cacao bianco” 
(Theohroma hioolor) and ”cacao del monte” (T. halooensis). 


Der Kaffeckirschenkafer in Suriname. Tropenpflanzer 29:79, 
1926. 


The South American Hevea leaf disease in Suriname. India 
Rubber World. 76(5): 251-252, 1927. 

Popular. The disease is caused Melanopsamrruopsis ulei. 


Witch broom disease. Proc. Agric. Soc. Trinidad & Tobago. 
29(1): 12-18, 1929. 

Popular. Attributes disease to Marasmitts pernictosus. 

_, & Bunzli, H. 

Nieuwe onderzoekingen over de zeefvatenziekte (phoemnecrose) 
van den Koffi in Suriname. (New researches about phloem- 
necrosis of coffee in Suriname.) Indische Mercuur 63(42) : 
919-921, 1930. 

Phloem-necrosis attacks all species of coffee (C, ardbioa, C. ro- 
hmta) in Surinam, and is the most serious disease. The living sieve 
tubes contains a Phytomonas sp. which is similar to P. Davidi, but 
smaller. 


Zur kenntnis der siebrohrenkrankheit (Phloemnecrosis) des kaf- 
feenbaumes in Surinam. I. Mikrospische untersuchungen und 
infektionsversuche. (Contribution to the knowledge of the 
sieve-tube disease (phloem-necrosis) of the coffee tree in 
Surinam. I. Microscopic investigations and inoculation ex¬ 
periments.) Phytopath. Zeitschr. 4(1) ; 65-82, 1931. 

The most serious disease of Liberian coffee in Suriname. H*ot 
known in any other country. An organism has been found in the 
sieve tubes which is described as Phytomonas leptovasorwn, 

Zur kenntnis der siebrohrenkrankheit (Phloemnekrose des kaf- 
feebaumes in Surinam. II. (Contribution to the knowledge 
of the sieve-tube disease (phloem necrosis) of the coffee tree 
in Surinam. II.) Phytopath. Zeitschr., 4(5): 539-544, 1932. 

The author reports excessive necrosis in diseased plants. The red- 
disease of Brasil shows similar^ symptom. The disease was observed 
in Pernambuco and Phrahyba in 1917. 
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Contribution to the knowledge of witch>broom disease. Trop. 
Agric. (Trinidad) 9(6); 167-176, 1932, - 

A discussion of this disease which is attributed to Marasmiui 
nioio 9 U 8 » A translation of a paper which appeared in Bull. 89 of 
the Surinam Agric. 


Yerslag van en Directeur (Report of the Director.) Ex Verslag 
ak over de jaren 1931 en 1932. Dept. Landbouw proofstat. 
Suriname, p. 5-34, 1933. 

Notes on several crop-plant diseases observed in Surinam. 


Zur Kenntnis der Siebrohrenkrankheit des Kaffeebaumes in Su¬ 
riname III. (On the study of the ‘‘Sieve tube disease’’ 
(Phloemnecrosis) of the cotfee tree 111.) Rhytopath. Zeitschr. 
6(4): 335-357, 1933. 

Description of the disease and detailed account of the work done 
up to the present on this obscure disease. 


The banana leaf disease in Suriname. Trop. Agric. (Trinidad) 
11(6) : 133-142, 1934. 

Account of a leaf spot disease of bananas which was first noticed 
in 19d3. The disease was first noticed on Mtisa aaptentum varietur 
Congo, but has spread to all varieties grown in Surinam including 
M, Ujl tills. Two parasitic fungi has been isolated so far from the 
lesions Helminihosporium tonUosum and Scoleetotriohum musae. 


De tagenwoordige stand van het onderzock naar den overdragen 
der zeefvatenziekte van de koliie. (Actual state of the iih* 
vestigations on the carrier of phloem necrosis of coffee.) Iiand* 
bouwproefstat. Suriname Meded. 7, 9 p., 1934. 

Experimental evidence indicates that the insect Li^lWUi Ip, May be 
consideied as the responsible for the tronsmissiOli of the flagelato 
Phytovionas leptovaaorum associated with the phloem necrosis disease 
of cofCee. Detail of ekperiments. 


De Krullotenziekie in Brazilie (The witches’ broom disease in 
Brazil) Ind. Mercuur 68(6): 71, 1935. 

Brief notes on witches’ broom of cacao in Surinam (Marasmiua 
perntcioms), 

Stahl, 0[orwin] F[t6yd] 

A mosaic of corn. Proc. 2n4. Conf. Intemat. Soc. Sugar-Cane 
Tech. 2!die«7» 1927. 

Tbe mmt Mminon mosaic of coin in Caba piodnees atrippiag. It 
is carried from com to com by Pervprinua maidis. The sugar-cane 
ijsOjMClir'is carried from cane to corn by Aphis tnwidis. 
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Corn-stripe disease in Cuba not identical with sugar-cane mo- 
saic. Trop. Plant. Res. Foundation Bull. 7:3-11, 1927. 
(Rev. Appl. Entomology Ser. A. 17:420, 1927; R ev. AppL 
Mycol. 7:158-160, 1927.) 

This paper gives proof that the com-stripe disease of Cuba which 
is similar to sugar-cauo mosaic is different. The disease is trans¬ 
mitted by a leafhopper (Peregrinui maidia, Ashm.) And apparently 
not transmitted by Aphia maidta, Fitch. 

_, & Paris, J[ames] A[braliain] 

El comportamiento de las nuevas canas P.O.J. en relacidn con 
la enfermedad del mosaico de la cana de azucar en Cuba. 
(The behavior of the new P.O.J. cane toward mosaic.) Est. 
Exp. del Club Azucarero de Cuba, 13 p., 1929, (Trop. Plant 
Res. Foundation, Bull. 9, 12 p., 1929.) 

The authors discuss the comparative resistance of several varieties^ 
the results of inoculation of several varieties by means of Aphis 
maidia. The paper closes with a discussion of resistance, immunity 
and tolerance. 

Stakman, E. C., Hines, Lee., Cassell, Robert 0., & Levine, M. N 

Population trends of physiologic forms of Puccinia graminis tri~ 
tim, 1930 to 1934. Ph 3 d;opathology (Abstract) 26(1): 34, 
1935. 

Determinations of phyriologic forms of Puoinia grammia triHei 
from United States and Mexico. 

Starbaok, Karl 

Asconiyccten der Schwcdischen Chaco-Cordillera expedition. 
Ark-Bot. 67:1-35, 1905. 

Steiner, G. & Heinly, Helen. 

The possibility of control of Heierod-era radicola and other plant* 
injurious nemas by means of predatory nemas, etc., Joum. 
Wash. Acad. Sci. 12:367-386, 1922. 

A uematosis of yams caused by a new species of Hoplolcdmua, 
U.S.D.A. Plant Dis. Rep. 16(11): 121, 1931. 

Stoll, Frank 

Notes on fungi, Journ. Bd. Agric. British Guiana 14(1): 89-41, 
1921. 

A brief diseussion of smut (Vstilago tmyiit) of eom-aad red rot 
(CotUMridMm fahattm) of sugar eane. 

Some common diseases of kitchen garden crops. (Society paper 
787.) Proc. Agrio. Soc. Trinidad and Tobago, U(ll); 779- 
785, 1922. 

Popalar. 
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A fungus disease of cabbages. Bull. Dept. Agric. Trinidad 4k 
Tobago 22(^):116. 1922. 

Beports Fuearium oongUtUnant. 


Wither-tip of limes in Dominica. Proc. Agric. Soc. Trinidad 
& Tobago 24(4r-5): 181-185, 1924. 

A study of Oloeosporvum limettwihm. 


Plant sanitation. Proc. Agric. Soc. Trinidad & Tobago 27(9) t 
393-404, 1927. 

A popular address on control of plant diseases. 


Witch-broom disease of cacao and its control. Bull. Dept. Agric. 
Trinidad & Tobago 21(1): 3-14, 1928. 


Plant pathology. Trinidad & Tobago Dept. Agric. Ann. Rpt. 
1928:49-51, 1929. 

_, & Carr, A. B. 

Witch-broom disease of cacao and its control. With an appen¬ 
dix: What is a fungus? by Stell. Bull. Dept. Agric. (Tri¬ 
nidad) 21(3): 3-19, 1928. (Brit. Quiana Agric. Joum. 2(2): 
109-110, 1929.) 

A popular discussion of the causal organism {Marasmiua pemi’ 
dosus) and methods of control. 


Sugar-cane mosaac in Trinidad. Int. Sugar Journ. 21(868): 
414, 415, 1929. (Rev. Appl. Mycol. 9(2): 131-132, 1930-) 

A brief report. 


Witch-broom diseases of cacao. Proc. Agric. Soc. Trinidad & 
Tobago 32(1): 23-81, 1932. 

A review of the damages of this disease in Trinidad and efforts 
to control it. 


Report of Mr. F. Stell, Mycologist, Department of Agriculture, 
on his visit to Ecuador to study witch-broom disease {Maras- 
mius permciomus) of cocoa. Trinidad and Tobago Council 
Paper No. 137, 12 p., 1933. 


Report of Mycologist, 1933. Trinidad & Tobago Dept. Agric. 
Admin. Rpt. IMS: 43-45, 1934. 

In this reftort received special attention the cacao witches’ broom 
caused by Maramiua pemieioaus, banana wilt caused by FusaHnm 
Odense and a HeUninthosporiwn which caused a great deal of dam* 
ages to this fodder grass Pennissstum puTpwrmm. 
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Banana growing and associated diseases. Proo. Agric. Soc. Tri* 
nidad & Tobago S5(9): 357-368, 1934. 

The author briefly discusses cultural points. Panama disease (Fw* 
sarium (oxygponm) oubente) and on "moko" disease (Baeterium 
tolanaoearvm) and their control. 


Report of the Mycologist, 1934. Trinidad & Tobago. Dept. 
Agric. Ann. Rpt. 1934:47-50, 1935. 

Notes are given on the most prevalent and important diseases of 
economic crops thus: sugar cane mosaic; Banana Panama disease 
(Fuaarium oxyaporum ovibense; Banana **nioko” disease (Baderiam 
solanaoea^um), Cacao witches' broom (Marasmiva permctosus), Also 
cacao shade trees (Erythrma velutura, and TJmbrosa) infections by 
a species of Bphaeroatilhe, 

Report of the Mycologist, 1935. Trinidad & Tobago Dept. Agric. 
Rpt. 1936:47^50, 1936. 

This report includes notes on Cacao witches' broom disease (Maras- 
mius perniciosus) ; Cacao black pod (Phytophthora palmivora); 
Banana Panama disease (Fusariam oxysporum cuhense) ; Gros Michel 
Banana leaf spot (Cercospora musae, Cordana sp. (Sodlecotriehuia 
Musae) ; Tonga bean (Dipteryx odorata) thread blight (Cortickm 
Koleroga), 

Stevens, F[rank] L[incoln] 

Colecting plants in Puerto-Rico. Jonrn. N. Y. Bot. Gard. 17 
(197); 82-85, 1916. 

i 

The genus Meliola in Puerto Rico. Illinois Biol. Mon. 2, 86 p., 
1916. 


Noteworthy Puerto Rico plant diseases. Phytopathology 7 (2) : 
130-134, 1917. 


Puerto Rican fungi, old and new. Trans. Illinois Acad. Sci. 10: 
162-218, 1917. 


Some meliolicolus parasites and commensals from Puerto Rico. 
Bot. Gaz. 66:227-249, 1918. 

_, St Dalbey, Nora E[lisabeth] 

Some Phyllachoras from Puerto Rico. Bot. Gaz. 68(1): 54-59, 
1919. 

-, St . 

A parasite of the tree fern. {Cyathea). Bot. Gaz. 68(3) :222- 

225, 1919. 

-., & . 

New or noteworthy Puerto Rican fungi. Mycologia 11(1): 4-9, 
1919. 
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Dothideaceons and other Puerto Bican fungi. Bot Gftz. 60(8): 
248-257, 1920. 


New or noteworthy Puerto Bican fungi. Bot. Gaz. 70(6) :899- 
402, 1920. 


Three new fungi from Puerto Bico. Mycologia 12(1): 52-58, 
1920. 


Tite relation of plant pathology to human welfare. Amer. 
Journ. Bot. 8(6); 315-322, 1921. 

__ & Dowell, Ruth I. 

A mcliola disease of cacao. Phytopathology 18i(5): 247^-250, 
1923. 

A description of a leaf disease in British Oniana. The fungns i> 
Mcliola guianentU n. sp. The spots FOTe sometimes orergrown by 
Belminthosporium guianensit and Neetria portorieentU, Host not 
given. 


Parasitic fungi from British Guiana and Trinidad. lUinoia 
Univ. Biol. Monogr. 8(3): 1-76, 1924. 

-- & Manter, H W. 

The JJemUphaeriacme of British Guiana and Trinidad. Bot. 
Gaz. 79(3): 265-296, 1925. 

-, & Tehon, L[eo] R[oy] 

Species of Melioh and Irene from British Guiana and Trinidad. 
Mycologia 18(1): 1-22, 1926. 


Fungi from Costa Rica and Panama. Univ. Illinois Biol. Mongr. 
11(2): 1-102, 1927. 


New Tropical fungi. Mycologia 19(5): 231-238, 1927. 


The Meliolinae I, II. Ann. Mycol. 25:405-469, 1927. 28:165- 
383, 1928. 


Parasitic fungi Panama. Ann. Mycol. 27; 281-286, 1930. 


Parasitic fungi of British Guiana, Trinidad and Costa Bica. An. 
Mycol. 28:364-371, 1930. 


Parasitic fungi of Perd and Ecuador An. Mycol. 29:102-106, 
1931. 


Tropical plant pathology and mycology. Bull. Torrey Bot. 
Club. t}9(l): 1-6, 1982. 
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SUrreimon, O. 0. 

Poot-rot and root-rot disease of the pawpaw. Dissertation (nn- 
^ published) for the A. T. C. A., 1932. 

TMs oitation was found in Trop. Agrie. 10(11): 329 but no data. 


Report on the British West Indies Central Sugar Cane Breed¬ 
ing Station for the year ending September 30, 1934. 

Beport is given of observations on Baeterium vasoularwn on 20 
different varieties of sugar cane in Barbados. 

__ & McIntosh, A. E. 8. 

Investigations into the root development of the sugar cane in 
Barbados. I. Root, development in several varieties under one 
environment. Bull. Brit. West Indies Centr. Sugar-Cane 
Breed. Stat. 6:44, 1935. 

Stevenson, J[ohn] A[lbert] 

Pink disease of citrus. Cor^mm salmimcolor, Puerto Rico 
Progress, April 10, p. 4, 1916. 


An enemy of citrus fruits. Microcera fujiknoi, Puerto Rico 
Progress April 10; 4, 1916. 


Report of the pathologist. Bd. Comm. Agrie. Puerto Rico. 
Fourth Ann. 1916:33--34, 1916. 


Enfermedad de la caha de azucar en Puerto Rico. (Sugar-cane 
disease in Puerto Rico.) Mundo Azucarero 6(1): 19-24, 1917. 
(Louisiana Planter 69:76-78, 1917.) 


Wood rot of citrus trees. Puerto Rico Dept. Agrie. & Lab. Ins. 
Expt. Sta. Circ. 10, 10 p., 1917. 


Citrus scab in Puerto Rico. Puerto Rico Dept. Agrie. & Lab. 
Ins. Expt. Sta. Bull. 17, 16 p., 1917. 


Diseases of vegetable and garden crops. Puerto Rico Joum. 
Dept. Agrie. 1(2); 93-97, 1917. 


Vegetable disease. Ann. Rpt. Ins. Expt. iSta. Puerto Rico. 
1917:83-98, 1917. 

Beport of the Pathologist. Puerto Rico, Board Comma. Agrie. 
Ann. Rpt. 1917, 6:35-74, 1917. 


An epiph 3 rtotic of cane disease in Puerto Rico. Phytopathology 
7(6): 419-426, 1917. 
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La nueva enfermedad de la caoa. (The new sngar-cane di»> 
ease.) Puerto Bico Ins. Expt. Sta. Circ. 11, 12 p., 1917. 
(Louisiana Planter & Sugar Manufac. 59:76-78, 1917; Agric. 
News Barbados, 16:286, 1917.) 

A paper on the sugar-cane mosaic in Puerto Bico. 


Report of the Pathologist for 1917. Ins. Bxpt. Sta. Puerto Rico. 
Ann. Rpt. 1918-17:37-77, 1917. 

A report on the presence of sugar-cane mosaic in Puerto Bico. 


La enfermedad nueva de la caha. (The new sugar-cane dis¬ 
ease.) Rev. Agric. Puerto Rico. 1(1): 18-25, 1918. 

A detailed popular account of sugar-cane mosaic. The author 
states that the disease appeared to be in the Island for several years 
previously; but very recently it has attracted attention and be¬ 
come a serious menace to the sugar industry in Puerto Bico. The 
author discusses the disease giving symptoms, susceptible varieties^ 
means of transmission and control measures. 


The green muscardine fungus in Puerto Rico. Journ. Dept. 
Agric. Puerto Rico 2(1): 19-32, 1918. 


Citrus diseases of Puerto Rico. Journ. Dept. Agric. Puerto 
Rico. 2(2): 43-123, 1918. 


Check list of Puerto Rican fungi and host index. Journ. Dept. 
Agric. Puerto Rico 2(3); 125-264, 1918. 


Notas sobre medios de combatir el matizado de la caha. (Notes 
on how to control sugar-cane mosaic.) Rev. Agric. Puerto 
Rico, 2(2): 11-12, 1918. 

Brief notes devising the means to fight mosaic of sugar cane. 


La enfermedad del mosaico del tabaco. (Tobacco mosaic dis¬ 
ease.) Rev. Agric. Puerto Rico. 2(1): 39-44, 1918. 


El matizado de la caha. (Sugar-cane mottling.) Rev. de Agric. 
Puerto Rico. 2(1): 51-52, 1918. 

Brief note stating that mosaic is due to virus and not to fertilizers 
or soil conditions. 


Cuarent^Ua de plantas. (Plants quarantine.) Rev. Agric. 

Rioo 1(4): 176-180, 1918. 

'' Gives reaiions for quarantine. 

Guarentena de plantas en Puerto Rico. (Plant quarentine in 
Puerto Bico.) Bev. Agric. Puerto Bico 1(4): 213-216, 1918. 

*A review of the quarantine law. 
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La enfermedad de las rafces de la cana. (The disease of sugar 
cane roots.) Rev. Agric. Puerto Rico. 1(6); 269-279, 1918. 
Befers to Maraamiua aaoohari, HimanUa stellifera, Odontia $ao6h&> 
fioola. 


Marchitez y falta de desarrollo en las plantaciones de cacao de 
la Republica Dominicana. (Poor condition of cacao in Santo 
Domingo.) Rev. Agric. (Santo Domingo) 14(9): 265-273, 
1918. 

Beport of a trip to Santo Domingo. 


Cat41ogo de las enfermedades fungosas y no-parasiticas que ata- 
ean las plantas economicas de Puerto Rico. (Catalog of the 
fungus and non«parasitic diseases attacking economic plants 
in Puerto Rico.) Rev. Agr. Puerto Rico. 2(1); 19-27, 1918. 
2(2): 23-33, 1919. 


The mottling or yellow-stripe disease of sugar cane. Journ. 

Dept. Agric. Puerto Rico. 3(3) ;3-76, 1919. 

A very lengthy paper giving distribution on the Island, rate and 
manner of spread, varietal susceptibility, symptoms, field culture rela¬ 
tions, possible causes and methods of transmission, plot experiments 
and methods of control. 


Enfermedades del citro en Puerto Rico. (Citrus diseases in 
Puerto Rico.) Rev. Agr. Puerto Rico. 3(6): 25-49, 1919. 
4(3) : 34r46; (4) : 25-36; (5) : 22, 27; (6; : 9-19, 1920. 


Control of sugar-cane mottling disease. Sugar 23: 92-95 ; 539- 
554, 1921. 

Gives a description of the disease and advises the use of iiwmnna 
or resistant varieties 


Foreign plant diseases. A manual of economic plant diseases 
which are new to or not widely distributed in the United 
States. U. S. D. A. Contribution from the Fed. Hort. Board 
198 p., 1926. 


The South American disease of Para rubber invades Central 
America. U.S.D.A. Plant Disease Reporter. 19(20) ;308, 
1935. 

The disease (DothideUa ulei, P. Henn.) has been reported pre¬ 
viously from Peril, Brazil, Trinidad, Guisnae, and Bolivia. It is 
now reported from Costa Biea, 
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Itowart, A. 

Expedition of the California Academy of Sciences to the Gala¬ 
pagos Islands 1905-06. VII Notes on Jthe lichens of the 
Galapagos Islands. Proc. California Acad. Sci. 1:481-446, 
1912. 

fltookdale, F. A. 

Fungns diseases of cacao and sanitation of cacao orchards. Imp. 
Dept. Agric. West Indies Pamphlet 64, 47 p., 1906. 


Coco-nut palm disease. Proc. of the Agric. Soc. of Trinidad 
7:9-31, 1906. 


Coco-nut palm disease. Proc. Agric. Soc. Trinidad & Tobago 
Trinidad and Tobago 7:45, 1906. 


Coconut palm disease. Bull. Dept. Agric. Jamaica 6(6-7): 111- 
139, 1907. 

A discusaion of a root disease, a leaf disease and a bud-rot dis^ 
ease which may be the same as has been referred to by other writers. 


Fungus diseases of pine-apple. West Indian Bull. 8(2): 158- 
166, 1907. 

A discussion of tangle root, blight, black heart or core rot and 
storage disease. 


Coconut palm disease. Trinidad Royal Gazette, p. 350, 361- 
362, Feb. 1907. 


The principal fungus diseases of cacao. Soc. paper 324, Proc. 

Agric. Soc, Trinidad & Tobago 8:279-287, 1908. 

Popular discussion of stem canker {Neciria oaloneotria, etc.), die- 
back (Diplodia caoaotcola), pink disease {Cortidum Ulaeo-fiLseum), 
thread blights, root diseases, brown pod (Diplodia oaeaoioola) and 
black pod (Phytophthora palmivora). 


Root diseases of sugar cane. Soc. paper 833. Proc. Agric. Soc. 
Trinidad & Tobago 8:377-386, 1908. (West Indian Bull. 
9(2) : 103-116, 1908.) 

Popular discussion of diseases attributed to Maraamiiu aaeehari and 
related species. 


Fungous dii 3 eases of cacao and sanitation of cacao orchards. 

W^est Indian Bulletin 9(2): 166-189, 1908. 

This paper includes a diseusidon of root diseases: canker (Neeiria 
diti8sima)f N, Bainii, N. theohromae and CaUmeetria flavida, die-back 
(Diplodia eaeaoicola), pink disease (Ooriiehm thread 

bli^ts (MaroimUti sgutferinss), brown pod (Diplodia oaotnoioola), 
UmH rot (Phyiopkfh^ seabbj pod (XosMipMia op.) 
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Ftmgous diseases of coconuts in the West Indies. West Indian 
BuU. 9(4): 361-871, 1909. 

'} Popular. 

CKorcis, William C[odman] 

Myxomycetes from South America. Mycologia 8(1): 84-41, 
1916. 

Sutherland, J. B. 

Banana breeding, etc. Jamaica Journ. Agric. Soc. 36(9): 463- 
465, 1932. 

A lecture deBcribing methods for the control of Fusariwm oxytponm 
eubenst. 

Swingle, Walter T. 

Ilunger of introducing a Central American coffee disease into 
Hawaii. U. S. D. A. Div. of Veg. Phys. & Path. Circ. 18, 4 
p., 1898. 

In this paper the author -warned the Hawaiian planters as to the 
danger of introducing into Hawaii from Brazil the following coffee 
pests: Stilbella fiavida, Sphaerella ooffeieola, Hetnileia ixutatnx and 
nematodes. 

Sydow, Hans, & Sydow, Paul 

Fungi aliquot novia P. Stuckerl in Argentina lecti. Mem. Herb. 
Boisser, 4:1, 2, 1900. 


Fungi novi brasiliensis a cl. Ule lecli. Bui. Herb. Boisser, ser. 2, 
1:77-85, 1900. 

__ & Sydow, Paul 

Beitrag zur Pilzflora Sud-Amerikas. (Contribution to the fungus 
flora of South America.) Hedw%ia, Beiblat 42:105-106, 
1903. 


Verseichnis der von Herm. P. Noack in Brasilien gesammetten 
Pilze. Ann. Mycol. 5:348-363, 1907. 

_, A Sydow, Paul 

Fungi paraensis. Hedwigia 49:78-84, 1909. 


-- A - 

Contribution a 1’ 4tude des champignons parasites de Oolombie. 
In Fuhrmann, 0. Voyage d’ exploration scientiflque en Colom¬ 
bia. Mem. Soc. Newclat. Sci. Nat. 6(2): 432-441, 1914. 


---., -- 

Novae fungorum species. Ann. Mycol. 11:254-271, 1913; 12: 
195-204, 1914; 13:35-43, 1915. 
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Fungi amazonici a cl. E. Ule lecti Ann. Mycol. 14:65-97, 1916. 
Taxonomic; Bceords XJgHlago Pttniol-pctfofa, U. venemukt, VttUih 
neetria orhiovSUAa m now tpeeiea. 


- ti - 

Novae fungortun species. (New fungi q>ecies) 
143-148, 1917. 


Aim. Mycol. 15: 


Bust of British Quiana and Trinidad. Mycologia 17(6): 255- 
262, 1925. 


Fungi chilensis a cl. E. Werdermann. lecti. Ann. Mycol. 26(^): 
100-126, 1928. 


Novae fungorum species XIX. Ann. Mycol. 26:133, 1928. 


Fungi in itinere costaricensi collecti. Ann. Mycol. 23:306- 
429, 1925 ; 24:283-426, 1926; 26:1-160, 1927 ; 26:127-131, 
1928. 


-, & Petrark, F. 

Fungi Costaricenses a cl. prof. Alberto M. Brenes collect! Ser. 
I. An. Mycol. 27:1-86, 1929. 


Fungi venezuelani, Ann. Mycol. 28(V^): 29-224, 1930. 


Fungi chilensis a cl. E. Werdermann lecti. Ann. Mycol. 30: 
81-90, 1932. 


Novae fungorum species XXI. (New fungi species, XXI.) 
Ann. Mycol. 30:91-117, 1332. 


Novae fungorum species—^XXII. (New fungi species XXII.) 
Ann. Mycol. 33:286-299, 1934. 


Fungi venezuelani—^Additamentum. (An addition to Vene¬ 
zuelan fungi.) Ann. Mycol. Berl. 33(1-2): 85-100, 1935. 

Tazonomie. 

Tamayo, 

La epifitia cocoteros. Bev. Agric. (Cuba) 0:557-558, 1889. 
Tehon, L[eon] B[ 07 ] 

Studies of some Porto Bican fungi. Bot. Gaz. 67(6): 501-511, 
1919. 

T^llei, Oliverio 

La mancha de hierro en Ips cafetales de Oaxaca. (The *'iron 
stain” of the coffee trees in Oaxaca.) Bol. Dir. Cteneral Agric. 
(Mo^co) 1(7): 671-680, 1911. 

















BraUOOBAPHT—^MTOOIiOOT AND PHTTOPATHOLOOT 


467 


Las anguilulas de las ralccs del cafeto. (The coffee root nema¬ 
todes.) La Hacienda 7(4): 11&-121, (5); 147-148, 1912. 
Description of the eoilee-root nematode SvtwoSen roSMoola and 
the favorable conditions for its development. Discussioa on control 
methoda Among the substances tested were: carbon snlfocarbonate, 
carbon bisulfate, soap mixtures, petroleum and tobacco. The best 
results were obtained with lime carbide. 

Una pla^a en el estado de Jalisco: La “pinta” o clavo de la 
naranja y de la guayaba. (A pest in the State of Jalisco: 
The “spot” or knob disease of the orange and guava.) Rev. 
Agric. (M4xico) 6(11): 651-652, 1922. 

The disease is caused by Gloeosporkm psidii, 

TThierry, A. J. 

Notes sur le greffage et la maladie vermiculaire du cafeier. 
(Notes on grafting and the vermicular disease of coffee.) 
Bull. Agric. Martinique, 1899. 

Tempany, H. A. 

The root disease of sugar cane in Antigua. West Indian Bull. 
10(4): 343-347, 1910. 

A discussion of MaratnUm aaechari. 

Thaztw, Boland 

New or critical Laboulbemales from Argentine. Proc. Amet. 
Acad. Arts & Sci. 48:155-223, 1912. 

Theissen, Ferdinand 

Xylariaceae austro-brasiliensis. Ann. Mycol. 7:1-18, 140-167, 

1909. 


Fungi riograndenses. Berith. Bot. Centralbl. 11. Abt. Systematik 
27:384r-411, 1910. 


Hypocreaceae riograndenses. Broteria 9:121-147, 1910. 


Die hypocreaceen von Rio Grande do Sul, Sudbrasilien. (The 
Hypooreaceae from Bio Grande of the South, South Brazil.) 
Ann. Mycol. 9:40-73, 1911. 


Fragmenta brasilica. Ann. Mycol. 6:531-535, 1908 ; 7:343- 
353, 1909 ; 8:452-463, 1910; 10 :1-32, 159-204, 1912. 


Hemisphaeriales. Ann. Mycol. 11:468-469, 1913. 


Annotacaes a mycoflora brasileira. (Annotation to the Brasilian 
microflora.) Broteria 12:13-31, 1914. 


Myoologische Mitteilungen. (Mycological notes). Ann. Mycol. 
16:184, 1918. 
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Zylariaceae austro-braailieiisiB. I Zylaria la Wettstda B. A 
Shiffner, V. Ergebnisae der botanish^ ezp^ition der Aka* 
demie der 'wissenschaftea aach Sudbraauiea 1901. V 2. 
DenfcBchr-Natb.—^Nulurw Kl. Akad. Wiss. Vfien. 88:47-86^ 
1927. 


Polyporaceae austro-brasilieasea imprimis Bio Graadeases. 
Wettsteia, B. & Schiffaer, V. Ergebaisse der botaaiscbea ex* 
pe^tioa der Akadeaiie der wisseaschaftea aach Sudbrasiliea 
1901. V a Deakschr. Nath. Naturw. Kl. Akad. Wiaa. Wiea 
88:213-250, 1927. 

Theissea, S. J., & Sydow, Hans 

Die Dolhideales. Ann. Mycol. 13:149-746, 1915. 

- & - 

Die Gatutng Parodiclla. (The Genus Parodiella.) Ana. MycoL 
15:230, 1917. 

_^ Jt_ 

Synoptische Tafeln. Ann. Mycol. 15:389-491, 1917. 

Thistelton-Dyer, William T. 

Note on the sugar cane disease of the West Indies. West Indian 
Bull. 2(3): 211-216, 1901. 

This paper contains a historical discussion of the rind disease of 
sugar cane and a brief discussion of root diseases. 

Thomas, H. E. 

Vegetable diseases. Vanilla diseases. Citrus diseases. Puerto 
Kico Agric. Expt. Sta. Report 1917:28-30, 1918. 

Brief notes on several diseases and the fnngi causing them. 


Cultures of Aeoidmm UCbulosvm and A. passiflorieola. Phyto¬ 
pathology 8(4): 163-164, 1918. 

Thompkins, B. G. 

Wastage in banana transport. Trop. Agric. (Trinidad) 8(10): 
255-264, 1931. 

A very complete diteussion, but very little data on fnngL 

Thorold, C. A. 

A further preliminary list of Trinidad fungi. Govt. Printing 
OS. Port of Spain. 30 p., 1931. 


Fusarium wilt disease of sun hemp II. Trop. Agric. (Trini¬ 
dad) 8(7): 176-177, 1931. 

Thtbnan, F61ix von 

De fungis enterianis observacioacs. Separat-abdrack aus: Dr. 
Don P. G. Lorentz. “La vegetacidn del nordeste de la Pro-- 
vincia de Entre Bios.” Buenos Aires (Argentina) p. 99-102, 
1878. 
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Piken aus Entre-Rios. (Fungi from Entre-Rios.) Flora 68; 
80-Sl, 1880. 

Thurston, Jr. Htenry] W[infred], ft Kem, F[rank] D[Tum] 

Distribution of West Indian rusts. Mycologia 26(1): 58-64, 
1933. 

Tims, B. C., ft Mills, P. J. 

Some fungi associated With the root disease of sugar cane in 
Louisiana. Ref. Book & Sugar Ind. of the World. 6:33-37, 
1927. 

Give a discussion of Maraamim plieatus, Bhieocftoma and Pythium, 

Tondus, Adolfo 

Informe sobre la enfermedad del cafeto. (Report on the coffee 
disease.) San Jose (Costa Rica) Inst. Fis. Geo. Nac. Ser. 
Bot. 28 p., 1893. 

Discussion of a disease of cofPee named in Costa Bica the ^^spot”, 
which causes the falling of the leaves and berries. 


Enfermedades del cafeto. El ‘‘chasparro'^ de las ramillas del 
cafeto. (Coffee diseases. The ‘‘chasparro’^ of the coffee-tree 
twigs ) Costa Rica Mem. de Pomento 1913: 380-381, 1914. 

Brief description of a coffee disease in Costa Bica, named the 
* * chasparro ^ \ It causes a die back of young twigs of coffee. 

Toro Eafael A[ndr6s] 

Una lista dc los Pirenomycetes coleccionados en Puerto Rico por 
P. J. Seaver y C. E. Chardon. (A list of the Pyrenomycetea 
collected in Puerto Rico by P. J. Seaver and C. E. Chardon.) 
Rev. Agric. Puerto Rico 13(5): 319-332, 1924. 


Studies on banana anthracnose. Journ. Dept. Agric. Porto Rico 
6(4): 3-23, 1922. 

A thorough study of banana anthracnose caused by Glocoaporiufn 
musarum. (Published in 1924.) 


Una enfermedad importante de las cebollas en Puerto Rico. (An 
important onion disease in Puerto Rico.) Ins. Expt. Sta. 
Puerto Rico Circ. 71, 6 p., 1923. 

Popular description of an onion disease produced by Macroapo- 
porium parasitiewn. 


Report of the Division of Botany and Plant Pathology. Puerto 
Rico Ins. Expt. Sta. Ann. Rpt. 1922-23:59-61, 1924. 


,New or noteworthy Puerto Rican Pyrenomycetes. Mycologia 
17(4): 131-147, 1925. 









470 TBB JOUBNAli OF AOBIOULTtnSB OF THB UNIVBBSITT OF P. B. 


La influencia del ambiente en la proteccidn de las plantas eon* 
tra exifemedades. (Infliience of the environmeut in the pro¬ 
tection of plants against diseases.) Ins. Bxpt. Sla. Puerto 
Rico Circ. 90, 10 p., 1925. 

Pcpular. 


Mycological notes I. Joum. Dept. Agric. Porto Rico 10(2); 
11-23, 1926. 


La caida de las bellotas del algod6n. (The falling of cotton 
bolls.) Rev. Agric. Puerto Rico. 16(1): 17-18, 1926. 
Attributed this diaease to Diplodia gostyfina. 


Fungi of Santo Domingo I. Mycologia 19(2): 66-85, 1927. 


Las enfermedades y plagas del eafeto y ^rboles de sombra en 
Argentina. (The diseases and pests of coffee and shade trees 
in Argentina.) Bol. Agric., Medellin, (Colombia) 73, 1927. 


Notas micologicas colombianas. (Mycological notes from Colom¬ 
bia.) Rev. Soc. Colombiana de Cienc. Nat. 18:42-43, 1929. 


Un nuevo pardsito del caf^to cn Cundinamarea. (A new coffee 
parasite in Cundinamarea.) Rev. Cufetera de Colombia 3 
(13): 437-438, 1929. 

Beport of a coffee-root parasite; the nematode Caoofiema radUricola 
(Greet) Cobb. It is reported for the first time from Colombia. Pe- 
scribes symptoms of the disease that it causes and gives methods uf 
control. 


Plant-disease notes from the Central Andes II. Phytopathology 
19(10) : 969-974, 1929. 

Continuation of previous work on the coffee-root disease and a 
leaf spot caused by. the fungus Cercosyora ooffcioola Berk. 4 Curt. 


Cultivos—Una epitofita del caf6 en Oficuta. (Crops—^An ep¬ 
iphyte of coffee in Ciicuta.) Rev. Cafetera de Colombia 2(5- 
6): 171-173, 1929. (Rev. Ind. (Bogoti) 6(58): 804-805, 
1929.) 

Description of the coffee disease caused by Ihe fungus CarMum 
Icoleroga, Control measures are given. r ^ 


Colombia: Crop disease and pests. Intemat. Bull. Plant 
Protect. 4(1); a-4, 1930. 


Krankheiten und Peinde der Ktilturpflanzen. Int. Anz. Pflan- 
^enschutz 4:3-4, 1930. 
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The Cercosporae of Puerto Rico. Journ. Dept. Agric. Porto 
Rico 16(1): 5-17, 1931. 


Nuevas enfermedades de la palma de coco en Puerto Rico. (New 
coconut palm diseases in Puerto Rico.) Rev. Agric. Puerto 
Rico 26(8): 42-44, 1931. 

Popular account of four coconut palm diaeaaea. 


Especies de Asterina Lev. en las Melastomaeeas. (Species of 
Asterinas L6v. on the Melastomaceae.) Bol. Soc. Esp. Hist. 
Nat. 33(5): 187-199, 1933. 

Torre, Carlos de la 

La enfermedad de los cocoteros. (Coconut palms disease.) 
Fac. Let. & Cienc. Univ. Habana 2:269-281, 1906. 

Torrend, Camillo 

Les myxomycetes du Br6ail, connus jusque’ici. Broteria, Bot. 
ser. 13:72-88, 1915. 


Insect and vegetable parasites of the cocoa-tree in the State of 
Bahia, Brazil. Int. Rev. Sci. & Pract. Agric. 9(4); 523-524, 
1918. 

Tower, W[intlirop] V[o8e] 

Report of the entomologist and. plant pathologist. Porto Rico 
Agric. Expt. Sta. Ann. Rpt. 1906: 25-28, 1907. 


Report of the entomologist and pathologist Puerto Rico. Agpric. 
Expt. Sta. Ann. Rept. 1907:31-38, 1908. 


Insects injurious to citrus fruits and methods for combating 
them. Puerto Rico. Agric. Expt. Sta. Bull. 10, 35 p., 1911. 


* Klottling disease of sugar cane. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1919:21-25, 1920. 

Citrus scab—Puerto Rico Agric. Expt. Sta. Exten. Note. 63. 
2 p., 1923. (Trop. Agric. (Ceylon) 60(4): 224^-226, 1928.) 

Popular. 

TowHBend, CCharles] H[eiiry] T[yler], & Abbott, E[me>t] 
V[iotor] 

Enfermedades y pestes observadas en los cultivos de la Montafia 
Central, Departamento de Junin, Hfisnuco.) (Diseases and 
pests observed in the central mountain crox>s. Department of 
Junin, Hfisnuco.) Est. Expt. Agron. de la Soc. Nac. Agraiia, 
Lima, Perfi. Informe 1, 1927. 











47S VHB JOOTNAl. OF *010001.10*® OP TH* ONIVERStTY OF F. S. 


ToiwiiMnd, C[liarlo 0 ] 0[rriii] 

An immune variety of sugar cane. Science 40(1276); 470-472, 
1929. 

Befers to work of F. S. Earle on Kavangire. 

Trujillo Pduffo, Augustin 

El Oidium y modo de combatirlo. (Oidimn and the method of 
combating it.) Defensa Agric. (Uruguay) 1:120-121, 141, 
1920. 

The powdery mildew of the grape. 


Desarrollo de las enfermedades crSptogamicas en los vifiedos 
durante el presente ano. (Fungous diseases in the vineyards 
during the present year.) Defensa Agric. (Uruguay) 2:43- 
46, 1921. 

A report on powdery mildew (Oidiwm), Anthraonoae (Oloeosp<h 
Hum) and downy mildew (Plasmopara), 


Uruguay: Pests and diseases of plants. Int. Bull. Plant Protec. 
10(2): 29-30, 1936. 

Brief notes on several diseases of economic plants. 

Tucker, C[larence] M[itchell] 

Report of the acting plant pathologist. Puerto Rico Agric. 
Bxpt. Sta. Ann. Rept. 1922:16-18, 1924. 

Beports a HelmmthospoHum on rice and Fwatium oubense. 


Report of the Plant Pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1923:15-16, 1924. 

Refers to FusaHum oubense, Sporotnohum Htn, BacteHum solana- 
oearum, Fusa^rvum lycopersioi and Fuaanam sp. on vanilla. 


Report of the Plant Pathologist. Coconut bud rot. Puerto 
Rico Agric. Expt. Sta. Ann. Rpt. 1924:26-29, 1924. 

This disease is caused by Fhytophihota palmivara. Reference Is 
also made to Fusatiwn ouhsnss of the banana and a fusarvum on the 
roots of vanilla. 


La pudricion del cogollo del cocotero en Puerto Rico. (Coconut 
bud rot in Puerto Rico.) Rev. Agric. Puerto Rico 12(6): 
385-390, 1924. (Trop, Agric. (Ceylon) 63(2): 89, 1924) 
Popular. 
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Cocontit but rot experiments in Porto Rico. Science n. s. 61 
(1572): 186-187, 1925. 

A brief note stating that a small chlamjdospored strain of Thy* 
tophthora faheri Maublane had been isolated from coconut palms 
infected with coconut-bud rot. 


La enfermedad de hi raiz del cafeto en los semilleros. (Coffee 
root disease in the nurseries.) Rev. Agric. Puerto Rico 13 
(3): 129-131, 1926. 

Brief notes describing the disease and giving preventive methods. 


Enfermedad negra de los semilleros de las raices del cafeto. 
(Black disease of the coffee root in the seed beds.) Puerto 
Rico Agric. Expt. Sta Agric. Notes 23, 2 p., 1926. 

Brief notes discussing the disease and giving preventive methods. 
Much the same as the preceding. 


A leaf, bract and boll spot of sea-island cotton caused by HeU 
minthosporiim gossypii n. sp. Journ. Agric. Res. 32(4): 391- 
395, 1926, 

A description of the disease and the fungus. 


Phytophihora but rot of coconut palms in Puerto Rico. Journ. 
Agric. Res. 32(5) : 471-498^926. 

A comprehensive paper on this disease which is due to Phytoph* 
thora palmivora. 


Report of the Plant Pathologist. Puerto Rico Agric. Expt. 
Sta. Ann. Rpt. 1926:24-40, 1927. 

Eeports Fusanum sp. on vanilla, experimental studies with Thy* 
tophthora^ Bhisoctonxa ferruginea on sugar cane and Cajamis indioua 
and other common diseases. 


Report of the plant pathologist. Puerto Rico Agric. Expt. Sta. 

Ann. Rpt. 1926 :28-30, 1927. 

A report on the campaign for the eradication of coconut bud-rot 
which is caused by Phytophihora palmivora. The hat palm (Sabal 
oausiarum) was found to be infected. Beference is also made to a 
root disease of vanilla due to a fungus similar to Fusanum batatia 
and to an anthraenose of the pod of the pigeon pea caused by CoUe- 
totriehum oajatii. 


Pigeon pea anthraenose. Journ. Agric. Res. 84(6): 589-596, 
1927. 

CoUetotrieihum eajani was found attacking CajamuM indious. 
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Sobol causiarum (Cook) Beccari: A new host of the coconut 
bud-rot fungus. Journ. Agric. Res. 34(9): 879-888, 1927. 

The disease is caused by Phytophthora pahmi/vora. This fungus will 
attack several other host plants, especially when they are wounded. 


Vanilla root rot. Journ. Agric. Res. 36(12): 1121-1136, 1928. 
The fungus is described as Fusarium haiaiia var. vanUlae, 


Report of the plant pathologist. Puerto Rico. Agric. Expt. 
Sta. Ann. Rpt. 1927:25-27, 1929. 


Report of the plant pathologist. Puerto Rico. Agric. Expt. 
Sta. Ann. Rpt. 1928:29-35, 1929. 


Enfermedades del cafelo en America. (Coffee diseases in Amer¬ 
ica.) Bol. Union Panamericana 62:1020-1034, 1928. (Rev. 
Agric. Puerto Rico 22(7): 27-31, 1929. 

The coffee diseases which the author describes and gives distribu¬ 
tion are: black-root disease (BoaelUnia hunodes (B. & Br.) Saco.), 
white-root disease, **iron stainthread blight (Cortioiuin Jcolerogo 
(Cooke) Hdhm.), spot of the berry (Cercospora coffeicola Berk. & 
Curt.), and Sclerotivm disease {8clerotim^ ooffdoolum Stahel.) 


Report of the plant pathologist. Puerto Rico Agric. Expt. Sta. 
Ann. Rpt. 1929:24-25, 1930. 


Taxonomy of the genus Phytophthora de Bary. Missouri Agric. 
Expt. Sta. Res. Bull. 153, 208 p., 1931. 


The distribution of the genus Phytophthora, Missouri Agric. 
Expt. Sta. Res. Bull. 184, 80 p., 1933. 

Unamuno, L. M. 

Reliquiae Fragosoanae {Material left by Pragoso) Bol. Soc. 
Espanola Hist. Nat. 36(7): 395-402, 1931. 

A Latin diagnosis is given of Septoria amerieana Frag. A Herrera 
on Willow {Salix sp.) from Mexico. 

Urban, Xgnacio 

Bibhographia Indiae occidentalis botanica contimatio II. Symb. 
Ant. 3:1-13, 1902. 


Bibliographia Indiaie Occidentalis botanica contimatio III. Symb. 
Ant. 6:1-16, 1964. 

Urioh, P. W. 

Miscel^neous notes. Trinidad Bd. Agric. Circ. 3:16-26, 1911* 
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Notes on the funcfoid and insect peats. Proc. of the Soe. of 
Trinidad and Tobago 13(4): 186-187, 1913. 

A brief paper in which the author refers to cacao canker (Phy- 
tophfhora) and brown rot (Viplodia) and chupon wilt of cacao. 

Fungoid and^ insect pests. Soe. paper 654. Proc. Agric. Soc. 
Trinidad & Tobago 13(4): 186-187, 1913. 

Popular. Mentions Phytophihora and Diplodia of cacao. 

Utra, Gustavo d' 

A molestia do ‘‘niosaico’’ de fiimo (Mosaico disease of tobacco.) 
Bol. Agric. Sao Paulo (Brasil) 6(2): 51-71, 1904. 

Valle Zeno, Bafael del 

Llottling or y^ll )w stripe disease of sugar cane. Some facts 
relative to the importance of the discovery of the ‘‘morbid^^ 
cause. Publi'^hed privately with 2 color plates by author, 
New York, 1919. 

Gives symptoms and effect of the disease. Claims to have die* 
covered the great secrets of cause and control. 

V41ez, Bam6n 

El mosaico del tabaeo. (Tobacco mosaic.) Rev. Agric. Puerto 
Rico 10(2): 25-26, 1923. 

A brief popular discussion. 

Vertenil, J[oseph] de, & Brunton^. A. 

Sugar cane experiment, 1919-1922. Trinidad and Tobago Dept. 
Agric. Bull. 19(4): 188-214; 20(2-4) : 65-109, 1922. 

Veve, R[afael] A. 

The eradication of sugar-cane mosaic in Fajardo. Ins. Expt. 
Sta. Puerto Rico Circ. 33:52-55, 1920. 


La represi6n del matizado en Fajardo. (Mosaic eradication in 
Fajardo.) Rev. Azucarera & Agricultura, Puerto Rico. 1: 
96-98, 1921. 


The efficiency of “Roguing’’ method for the eradication of 
mottling disease. Louisiana Planter 09(2); 30, 1922. 

The disease was reduced from 0.5 to 0.002 per cent. Believes that 
roguing can be practiced where the percentage of disease is less than 
15 per cent. 


Cane mottling eradication. Pacts About Sugar 16(4); 78, 1922. 

Overcoming the mosaic disease at Fajardo. Pacts About Sugar 
18(20); 468, 1924. 

Mosaic haa bean overcome by roguing. 
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Vlnoans, F. 

Necrose nes failles de pin due an Pesialozssia truncata LeveiUe. 
(Necrosis of pine leaves caused by Pesfalozzia truncata) Bull 
i^c. Path. Veg. Prance 6:27-31, 1918. 

This fungus attacks Fifyas BylveBtrU. It is beliered to be same as 
P, hdetigU, 


Quelques maladies desplantes an Para, Brasil. (Some diseases 
of cultivated plants of Para, Brazil.) Bull, Soc. Path. Veg. 
Prance 6:45-55, 1918. 

Discusses Ceroospora niootiancte, C. oriBoe, LasioMplodia theohromae, 
PhyUoBtiota theohromieola n. sp. Oloeo8p<mijm iheohroiMcolum n. ep. 
and Dendrodochum paraense n. i^. 

Vidal L. P. 

El moFaico de la cana cle azucar. (Mosaic of sugar cane.) Ti* 
pografia Cercantes, San Pedro de Macoris, Rep. Dominicana. 
44 p. 1931. (Pacts About Sugar 26:503, 1931. Brasil Aqu- 
careiro 9(5): 348-354, 1937.) 

A popular text-book. 

Viola, P., & Pacottet, P. 

Nouvelles recherches sur Tanthracnose. Bur. Rev. Viticola 65 p., 
Paris, 1905. 

Viaioli, Jos4 

Estudido preliminar da molestias das folhas do cafeiro causadas 
pela Hemileia vastatrix. (Preliminary studies on the coffee- 
leaf disease caused by Hemileia vastatrix.) Bol. Agric. Sec. 
Agr, Com. & Obras Pub. S. Paulo, 23(3-4) : 87-118; (5-6): 
152-188, 1923. 

This very interesting paper deals with a rather extensive general 
discussion on the fungus Hemileia vastatrix, which is unknown in the 
Western Hemisphere. Includes a bibliography of 55 titles. 


Some Pyrenoraycetes of Bermuda. Mycologia 16(3): 107-119, 
1923. 

W. G. F. [Freeman] 

An algal disease of cacao. Cephaleuros virescens. Dept. Agric. 
Trinidad & Tobago. Bull. 13(83): 263-264, 1914. 

A brief popular discussion. 

Wakefield E[loise] M[aud] (E.M.W.) 

Mosaic disease of cane. Sugar 23:500-^01, 1921. 

Bra^et fungi disease. Agric. News 19(487): 414, 1920. 

Hefers to the subject and to Ganoderma htoidwn (Fames lieidue) 
if roots of limes in Honserrat and Antigua. 
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Mosaic disease of plants. West Indian Bull. 18(4); 197-206, 
1921. 

Wa&er, M[arion] N[ewinanJ & Stahl, C[or¥dn] FQoyd] 

Certain grass hosts of the com aphid considered in relation to 
their occurrence in Cuba. Trop. Plant Res. Foundation Bull. 
6:318, 1926. (Rev. Appl. Enl. Ser. A. 16:379, 1926.) 

This paper gives the results of studies of sugar-cane mosaic on 
other hosts. 

Walters, E. A. 

Die*back of limes {Citrus medica var. aoida.) Proc. Ninth West 
Indian Agric. Conf. 1924:232-234, 1925. 

Observations made in St. Lucia. 


Report of the Agricultural Dept, of St. Lucia (West Indies) 
1928:33, 1926. 

Contains records of several common diseases: Maramius socohori, 
Wakker, Leptosphiieria sacchari, Br. d. H., Cerooapora vaginae K. and 
Bacterium vaacularum (Cobb.) (E. F. S.) Also Phyiophthora and 
Diplodia of cacao and bud rot of coconut, Gloeosponum Umettxcolum 
Clauseu of lime and Fusaritm euhenae E. F. S. of banana. Boae^ 
llinia on cacao roots. Little leaf, stem bleeding, wilting leaf and 
leaf yellows, bitten leaf and senility of coconut. 


Control of fungus diseases. West Indies Imp. Dept. Agric. St. 
Lucia Dept. Agric. Ann. Rpt. 1926:10-11, 1927. 


Report on the Agricultural Department of St. Lucia, 1933:18- 
19, 1934. 

Notes on the following crop diseases: limes, oranges, cacao, grape* 
fruit and coconuts. 


Report of the Agricultural Department of St. Lucia 1934:16- 
19, 1935. 

This report includes notes on red root of limes {Sphaerostitbe re¬ 
pens), wither-tip (Gloeoaporium Umettxcolum), coconut-bud rots (Php- 
tophthora palmivora) and a coconut little leaf, banana Panama dia- 
ease (Fuaarxtm oxysporxm cubenae,) 


Report on the Dept. Agric. St. Lucia, 1936:30-32, 1936. 

Account of the Panama disease of bananas in the Island. 

Ward, H. Marshall 

Report on specimens of diseased^, amount. Kew ^ull., 1898: 
203, 1893. 

Wardlaw, 0. W. & McQuire L[awrenoe] Pratridc] 

Panama disease of bananas. Empire Marketing Board, Rep. 
20, 1929. 
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Panama disease research. Trop. Agric. (Trinidad) 6(7): 192- 
197, 1929. 

This paper is a summarj of two reports by the author sabznitted 
to the Empire Marketing Board. It gives a review of the resnlti 
obtained by the author. 


Witch-broom in Snriname. Trop. Agric. (Trinidad) 6(12) :348- 
349, 1929. 

A short paper on a disease of cacao which the author attributes to 
Marasmim pemioiosus. 


Banana-fruit disease. A review of the literature of fungal dis¬ 
eases of banana fruits. Trop. Agric. (Trinidad) 7(6); 115, 
1930. 


Panama disease research (Fusarivm cuhense.) Trop. Agric. 
(Trinidad) 7(10): 278-281, 1930. 

A discussion of results. 


Banana-fruit disease. Trop.Agric. (Trinidad) 7(10) :285, 1930. 

A brief note in which the author says: ''In a review of literature 
on Banana fruit diseases published in Vol. YII, No. 5 of this JoumaL 
Cercoapora vmacte and C, muaarum both of which are banana leaf¬ 
splitting fungi, were wrongly regarded as identical. Mr. S. F. Ashby 
of the Imperial Bureau of Mycology has kindly supplied the follow¬ 
ing information: Cercoapora muaae Zimm. (0. musae'Mass.) Ap¬ 

pears to be restricted to the East-Ceylon, Java, some Pacific Islands 
and Australia, while C, muaarum, Ashby, which is a distinct species is 
known only from South America, the West Indies and West Africa. 
The new name Selminthoaporium toruloaum (Syd.) comb. nov. has 
been proposed for the latter species.'^ 


The biology of banana wilt (Panama disease). I. Boot inocular 
tion experiments. Ann. Bot. 44(175): 741-766, 1930. 

Studies on this disease which is due to Fuaariwn oubenae. 


The biology of banana wilt. (Panama disease.) II. Preliminary 
ob^iervations on sucker infection. Ann. Bot. 44(176); 917- 
956,1930. 

A report on eztenidve studies of this disease which is caused by 
Fuaarium oubenae. Continuation of previous works. 

_, & MoQuire, Lawrence P[atrick] 

The behaviour and diseases of the banana in storage and trans¬ 
port. Empire Marketing Board Report 36, 74 p., 1931. H. 
M.S.O., (Trop. Agric. (Trinidad) 7(7): 183-189, 1930). 

A preliminary discussion and results of experiments. The follow¬ 
ing fungi were observed at low temperature: Thielaviopaia paradowa 
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(De Seyres) von ITohn., C«raiostomeXla paradom CDade.), Cfto€OBp<h 
riH'm fMuartm (Cke. ft Massee), Botryodtplodia ihoo^tromae (Pat.)i 
Thomopsi» sp. AcremonAelia sp., Sidemia sp. VertidlHum sp,, aaft 
Fiuofium 8pp. 

_, & McQuire, Lawrence P[atrick] 

Panama storage. The behaviour and diseases of the banana in 
storage and transport Avith special reference to chilling. Trop. 
Agric. (Trinidad) 8(6); 139-147, 1931. 

A report. 

Panama disease. I. Observalions on BotryodiploSa fruit rot 
of the banana. Trop. Agric. (Trinidad) 8(9); 227-230, 1931. 

A description of the disease caused by Botrpodiplodia theohromae. 
Also a dc«5cription of tho orgamsm. 


Banana diseases. II. Notes on “cigar-end^^ (Stachylidium theo- 
bromae Turc.) Trop. Agric. (Trinidad) 8(11): 293-298, 1931. 

The cigar end is caused by 5. theo'bromae and the black tip by 
Helminthosporiim torulosmi (Cercospora mmarum). 


Banana diseases. III. Notes on the parasitism of Gloeosporkm 
musarum (Cook & Massee). Trop. Agric. (Trinidad) 8(12): 
327-331, 1931. 

A discussion of the fruit rot caused by G, mmarum. 

• •wr 

_, & McQuire, Lawrence P[atrick] 

Transport and storage of banana with special reference to chil¬ 
ling. E.M.B. Report No. 46, 1931. 


The biology of banana wilt III.—An examination on sucker in¬ 
fection through root bases. Ann. Bot. 46(179): 381-399, 1931. 

_, & McQuire, Lawrence P[atrick] 

Pitting disease of bananas. Its nature and control. Trop. 
Agric. (Trinidad) 9(6): 193-195, 1932. 

This disease also occurs in Brazil. It appears to be due to 
oularia prieea (Cke.) Sacc. The author gives a discussion of the 
disease and the fungus. 


Fusarium cubense, Trop. Agric. (Trinidad) 8(3): 54-60, 1931. 
A very complete discussion of studies on this fungus. 

_, & McQuire, Lawrence P[atrick] 

The behaviour and diseases of the banana in storage and trans¬ 
port. Proc. 1. Imp. Hort. Conf. London 19^(3): 52-60, 
1980. (Trop. Agric. (Trinidad) 8(6): 139-147, 1931.) 
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__ & McQuire, Lawranoe P[atriok] 

Control of wastage in bananas with special reference to time and 
temperature factors. £. M. B. Beport No. 60 , 1932. 


Observations on the Pycmdivm of Botryodiplodda theobromae 
Patt. Ann. Bot. 46(i82): 229-238, 1932. 

_, is McQuire, Lawrence P[atrick] 

The storage of tropically grown tomatoes. Empire Marketing 
Board Publ. 69, 50 p., 1932. 

TemperatuTe studies. 


Banana diseases. IV. Notes on “black-tip'* disease in Trini¬ 
dad; HeJmmihospormm torulosum (Syd.) comb. nov. Ashby. 
Trop. Agric. (Trinidad) 9(1): 3-6, 1932. 

A continuation of former studies. 


Banana diseases, IX. The occurrence of Sigatoka disease (Cer- 
cospora musae) Zimm.) on Banana in Trinidad. Trop. Agric. 
(Trinidad) 9(7) : 173-175, 1932. 

The first record of the disease in Trinidad. 

__ & McQuire, Lawrence P[atrick] 

Preliminary observations on the storage of limes, with a note 
on the king orange. Trop. Agric. (Trinidad) 10(7): 190-191, 
1933. 

Storage trials in which PenicUltum was an important factor. 


Notes on a Fusarimi tip-rot of immature Cavendish fruits. 

Trop. Agric. (Trinidad) 10(1) : 6, 1933. 

This paper refers to cigar end Sta^ylidvwm iheohromae and black 
tip nclmmthosponum torulosum (Sydow) com. n. Ashby. 

-- Leonard, E. R. & Baker. R. E. D. 

Observations on storage of various fruits and vegetables. I. 
tomatoes, cauliflower, string beans, egg ylan*, cuMIhber and 
muskmelons. II Papaws, pineapples, imaadfflbe, grapefruit, 
and oranges. Trop, Agric. (Triniitod) 9(8): 196-200, (9) : 
230-235. 1932. 

A study of low temperatdi^* iNfcm to the following fungi: CoUe- 
totrichum laqenariwm, Fusafi^ vpp., including F, sueeisae, Ifyoos- 
sphaerella mtrtUina, Cladosporium (mcumefimm and MaerosparUm 
ououmertnum (4¥0(wna owmmerina), Phomopsis papayae, Fusariwm 
dimerum Penioilliwn italicum, P, digitatum, PhomoptU 

(Diaporihfi^^^^r^ anjd OoUeiotriohum gloeosporiddea, 

_ 0 . 

Panama dwase. A review of the occurrence of Panama disease 
in the j0fevenAish or dwarf banana. Trop. Agric. (Trinidad) 
10(6Wl5}r-164, 1933. 

^ didcuasicn of the cause, spread and treatment of the disease. 
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__ ft MoQnire, Lawmioe P[atric]c] 

Tooiato storage. Further observations on the storage of trop¬ 
ically grown tomatoes. Trop. Agric. 10(6): 161-163, 1933. 

In the latter paper the author gives a list of fungi and bacteria 
found in rejected fruits. 

-, ft-- 

Cultivation and diseases of the banana in Brazil. Part II. Dis¬ 
eases. Trop. Agric. (Trinidad) 10(8): 211-217, (9) .-255-259, 
1933. 

This paper is based on investigations in Sao Paolo. The discussion 
includes (9) an infectious chlorosis transmitted by Pentalonia nigro- 
nervosa which is unlike the bunchy toj) of Australia; (10) brown 
rot of bulbs of unknown cause; (11) a stem-root rot caused by 
Marasmius seminstus; (12) a black-head disease of unknown cause; 
(13) debility resulting from unfavorable planting conditions; (14) a 
leaf-spot disease in which a fungus {Sooleootriohwn fnusae Zinun.) 
was found; (15) a black finger tip dis.»abo believed to be due to 
sunscorch and (16) a pitting disease. 


- ft .. 

Banana storage. An account of recent investigations into the 
storage behavior of several varieties. Trop. Agric. (Trinidad) 
10(12) : 336-339, 1933. (E. M. B. Report No. 72, 1933.) 


Banana diseases. VI. The nature and occurrence of pitting dis¬ 
ease and fruit spots. TropT^Agric. (Trinidad) 11(1):S-13, 
1934. 

A very excellent discussion of this disease from which several 
fungi have been isolated. 


Banana diseases. VIII.—^Notes on various diseases occurring in 
Trinidad. Trop. Agric. (Trinidad) 11(6): 143-149, 1934. 

A discussion of methods and a list of fungi that were isolated. 


Banana disease. VIII.—Notes on various diseases occurring in 
Trinidad. Trop. Agric. (Trinidad) 11(6): 113-149, 1934. 
Continuation of the author’s notes on banana diseases. Gives de¬ 
scription of the disease and spread. 


Banana diseases. IX.—The occurrence of Sigatoka disease (Cer- 
cospora musae Zimm.) on Bananaain Trinidad. Trop. Agric. 
(Trinidad) 11(7): 173-175, 1934. 

la this paper the author reports the recent discovery of Ceroospora 
«MMoe Ziam, on bananas la Trinidad. This is the first record of 
this fungus occurring in the American Tropica. 
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_, ft McQuire^ Lawrmoe P[atrick] 

The storage of West Indian mangoes. Mem. Low Temp. Bes. 
Sta. (Trinidad) 2., 47 p., 1936. 

The authors found in their inveetigationB that there is a dose 
relation between mango anthraenose {Olo0o$poriim mangifetae) and 
the physiology of ripening. The disease is also manifested as a 
blight on the flowers and setting of fruits. An account is also giyea 
of the blemishes produced by PestaUHtsiia fun&rea and a Phomopiit* 

Watts, Francis 

On legislating against plant diseases. West Indian BtiU. 15(3): 
158-161, 1915. 

Withertip disease of limes. Agric. Dept. (Domitoica)' Bept. 
1922-23:10-16, 1923. 

A report on this disease which is attributed to CoUetoiriekum 
porioides, 

Weir, James Eobert 

A patliolugical sur^’^ey of the Para rubber tree. {Hevea brasi- 
lienais) in the Amazon Valley. U. S. D. A. Bull. 1380, 130 p., 
1926. 


The problem of Diehrostdrohys nut am y a weed tree in Cuba with 
rem/^rks on its pathology. Phyl opathology 17(3): 137-146, 
1927. 

Tills tree is attacked by Ganocterma ptUverulentwn and Utiulina 
eonata, 

Wellman, F. L. 

Progress in Fumrnm wilt inside the rhizomes of banana plants. 
Phytopathology (Abstract) 21(1) :121, 1931. 

Went, F[riedioh] A[ugust] F[erdinand] C[hristian] 

Notes on cane diseases. Ann. Bot. 10(40): 592, 1896. 


De ziekteverehijuselen van de cacao plant in Suriname, S’ 
Gravenhage, 1903. 


Krulloten en verpteende vruchten van den cacao in Surinam, 
(A witches’ broom disease of cacao in Suriname.) Verhandl 
K. Akad. Wetensch. Amsterdam Sec. 10, 2(3) :40, 1904. (Bot. 
Centbl. (Abstract) 96(40); 358-359, 1904.) 


Does the Sereh disease exists in the West Indies, more especially 
in Trinidad. West Indian Bull. 12(4): 554-560, 1912. 

He found sui^ieious caaec but no positive eaeei. 


Discussion on witch-broom disease. Proc. Agric. Soo. Trinidad 
& Tobago, 28(9): 381-890, 1928. 
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Wwt, J. 

Mycological Notes. Trop. Agric. (Trinidad) 7(8): 223, 1930. 

A diKuaioii of Shigoetonia sotani attacking cotton and cacao. The 
pathogenicity of this fungus was treated on 24 cover crops. Negap 
tive results were obtained on maise. 

__ A Stuckey, W. E. 

Maorophomina phaseoU (Maub.) Ashby in Trinidad. 1.— 
Parasitism. 2.—^Physiology. Mem. Imp. CoU. Trop. Agric. 
Mycol. ser. (Trinidad) 4, 20 p. 1931. 

Westling, B. 

t)ber die griinen spezies der Qattung PenicUUum (On the g;reen 
species of the Genus FewdUium) Arkiv. Bot. 11(1): 1-156, 
1911. 

Weston, W[illiam] H[6nry] Jr. 

Phycomyceies. In Chardon and Toro, Mycological Exploration 
of Colombia. Journ. Dept. Agric. Puerto Rieo. 14(4): 215- 
225, 1930. 


The fungi of Barro Colorado. Sci. Mon. 36:387-407, 1933. 
Whetzel H[erbert] H[ioe] 

Report of the pathologist for the period June 10 lo Dec. 1931. 
Bermuda Bd. and Dept. Agric. Repts. 1921:30-64, 1922. 


The seed potato situation. Bermuda Dept. Agric. Bull. 1922: 
2-4, 1922. 

Record8 leaf roll, mosaic, oarly blight, late blight and scab of po¬ 
tato; pink root of onion; Sepioria blight and bb ck heart of celery; 
8tum|) rot and black scale or root rot of lilies; Hecommendations. 


Special Report Board & Dept, of Agric. (Bermuda) 1923:45- 
52, 1924. 

Beports Peronotpora sehMdmima (P. Sehleideni), Phytophthora 
infeatans, Pttooinia anttrrhini, Septoria apU and Futariim matti, 

_, A Kem, Frank D[unn] 

The smuts of Puerto Rico and the Virgin Islands. Mycologia 
18(3): 114r-124, 1926. 

___, A Jackson, H[erb«rt] S[pencer] 

The rusts and smut of Bermuda. Trans. Brit. Mycol. Soc. IS 
(1-2): 1-32, 1928. 

Wilaar, D. E. D. 

Sugar-cane mosaic disease. Barbados Dept. Agric. Ann. Rpt. 
1927-28:16-18, 1928. 

Beport of the work during the year in regard to eugar-caae tnoeale 
eradication. 
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Report of the plaot diseases inspector for tihe jear 1928-28. 
Ann. Kept. Dept. Agr. Barbados for the years, 1928-89:85- 
88, 1930. (Rev. Appl. Myeol. 9; 560, 1930.) 

A. record of augar-eaiie moesio. 

WfUiams, 0[arTii^:ton3 B[onBixr] 

The mosaic disease of sugar cane in Trinidad. Trinidad & To¬ 
bago Dept. Agric. Bull. 19(1): 30-37, 20. 

A review and varietal studies. 


The mosaic disease of sugar cane. Trinidad & Tobago Dept 
Agric. Bull. 9(2): 49-50, 1921. 


Sugar-cane pest and disease in Trinidad in 1920. Trinidad and 
Tobago, Dept. Agric. Bull. 19(3): 111-112, 1921. (Rev. Appl. 
Mycol. 1:192-194, 1921.) 

A general discussion of the subject. 

Williams, Holman B. 

La gommose a la Guadeloupe. Journ. Stat. Agron. Guadeloupe. 
7(2): 106-116, 1929. 

The author found this disease in sugar cane in Guadeloupe and 
published this popular account. 

Williams, B. 0. 

Limes and wither-tip. Introduclion and breeding work in Tri¬ 
nidad. Trop. Agric. (Trinidad) 6(7) : 187-191, 1929. 

A popular discussion of this disease which is due to Oloeosporivm 
limetiicolum. 


Wither-tip disease and limes. Proc. Agric. Soc. Trinidad & 
Tobago. S6(7):27&-282, 1934. 

Data on losses caused on limes due to Oloeosporium Umettieolum 
the fungus responsible for the disease known as wither-tip of limes. 
It ranges from Florida to British Guiana. 

Wfllianuon, Jnan 

Caries y carb6n de las plantas oultivadas. (Caries and smut of 
cultivated plants.) Nuestra Chacra (Argentina) 3(13): 9- 
12; (14): 8-11, 1928. 

Popular account of the subject with special Mference to wheat. 

Wilson, O. W. 

Studies in North American Peronosporales—I Genus Albugo. 
Bull. Torrey Bot. Club. 84:61-84, 1907. 

WRson, Percy 

The vegetation of Vieques Island. Bull. New York Bot. Gard. 
8(31); 379-409, 1917. 

nsts some fungi of the ana. 
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Wiltshire, S. P. 

The wither-tip disease of limes. Kew Bull. Misc. Inform. 192S 
(10): 401^03, 1925. 

Befers to Gloeoaporitm Umettioohm in Dominica. 

Winter, O. 

Exotische pUze I, II, IV. Reprint from Flora 1884-1887. 

Wolcott, Gtoorge N[orton] 

The minor sugar-cane insects of Puerto Rico. Journ. Dept. 
Agric. of Puerto Rico 5(2): 5-46, 1921, (Rev. Appl. Ent. 
ser. A. 10:96-98, 1922.) 


Annual Report of the Div. of Entomology. Puerto Rico. Ins. 
Expt. Sta. Ann. Rpt 1920-21:47-49, 1922. 

Brief note of the work of the year concerning sugar-cane mosaic. 


Informe anual de la Division de Entomologia. Puerto Rico, Ins. 
Expt. Sta. Report 1922-23:33, 1923. 

Preceding annotation. 


El &fido del maiz, Apkk maides Pich. (The corn aphis, Aphis 
maides Pich.) Puerto Rico. Expt. Sta. Bull. 32:43, 1924. 
Popular note. Description of the insect as vector of sugar-cane 
mosaic. 


Los afidos que afectan a la Industria azucarera del Perd. (Aphis 
that affect the sugar industry in Peru.) La Vida Agricola 
(Peru) 5(59): 877-886. 1928. (Estae. Expt. Agron. Soc. Nac. 
Agrar. Circ. No. 12, 1928. (Rev. Appl. Ent. Ser. A. 17:99. 
1928.) 


Increase of insect trHn.smitted plant disease and insect damage 
though weed destruction in Tropical Agriculture. Ecology 
9(4): 461-466, 1928. 

Refers to the passage of Aphis maidis from grasses to sugar cane 
after cultivation, which is followed by an increase in mosaic. 


Mosaic Sugar cane in Peru. Science n. s. 69(1788): 381, 1929. 

The first records of the mosaic disease of sugar cane in Puerto 
Rico. Journ. Agric. Uuiv. Puerto Rico 19(2) : 117-120, 1935. 
The author gives data of early records of virus disease of sugar 
cane in Puerto Hieo ns early as March 26, 1015. 

Wood, E. J. F. 

Gummoais in Barbados. Trop. Agric. (Trinidad) 6(12): 340, 
1929. 

Wzj^, 0. H. 

Leaf disease of Hevea. India Rubber Journ. 70(28); 15-17, 
1925. 

The most importaat rubber diseases in South America and the 
Bast 
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Wriffht, J., A Leaeh, B. 

Fusariwfn wilt disease of sun hemp.—I. Trop. Agric. (Trinidad) 
8(6): 151-160, 1931. 

This disease attacks Croialatia jmoea and C. usoramosnsis and is 
caused by a fungus related to FusoWim udim Butler. The author 
describes the symptoms and the fungus and giro the results of ex* 
tensive experimental work. 

Yglesias, B. M. 

Enfermedades del cafeto. La mancha de la hoja {BiUhella 
ftavida). Diseases of coffee. A leaf spot due to 8. flavida.) 
(Costa Rica) Centro Nacional Agric. Bol. 4:1-16, 1929. 

Toxulg, Estlier 

Studies in Puerto Rican parasitic fungi I. Mycologia 7(3): 143- 
160, 1915. 


Studies in Puerto Rican parasitic fungi II. Mycologia 8(1): 42- 
46, 1916. 

Zaman, V[lctor] 

Los bongos de la Phalaris bulbosa. (The fungi of PhaJaris buh 
bosa.) Rev. Pacul. Agron. Univ. La Plata, Argentina. 14: 
179-184, 1921. 


Bacteriosis del bananero (Una nueva enfermedad). Rev. Pac. 

Agron. Univ. Nacional La Plata, Argentina 14(2): 17-30,1921. 

A description of a bacterial disease and of the organism BaoUhM 
imaarum n. sp. The disease causes a dying back from the tip (Po- 
dredumbre del cogollo). The characters on different media are de¬ 
scribed. 


Bacteriosis del bananero (Una nueva enfermedad.) Bol. C&mara 
Agric. (Costa Rica) 1:253-256, 1921. 2:23-32, 1922. 

A very thorough description of the disease and the organism. At¬ 
tacks Jdwa cavendishU, M, sapienttm and 3f. paradisiaoa. Caused 
by BaeiXlu8 musarum Zem. n. sp. 


Lepra explosiva del naranjo. (The ‘‘Leper’' explosiva of the 
orange-tree.) 29 p. Univ. Nacional del Litoral, Corrientes 
(Argentina) 1932. 

A description of the causal agent, Amylirosa aurantiorum with 
three metagentic forms: Pseudohaplosporella, Paradiplodia and Jfs- 
phelidium, 

Zwalnwenbnrg, S. H. van, & Thomas, H. E. 

Some means of controlling insect, fungi and other pests in Puerto 
Rico. Puerto Rico Agric. Expt. Sta. Circular iz, 30 p., 1918. 
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TWO BABLT PUERTO BIOAN HEBPETOLOOISTS 

CBaphak Grakt, U. 8. Army, Betired. 

I. Dr. Angnatin Stalil 

Augustin Stahl was bom in Aguadilla, Puerto Bico, in 1842, the 
son of a German father and a Dutch mother. He graduated from 
Wurtzburg as an M.D. in 1864 and resided in Bayamon from 1866 
until his death in 1917. 

Dr. Stahl’s passion was natural history. Most of his work was in 
botany or ethnology. His collection of fauna numbered nearly four 
thousands specimens, on which he wrote four volumes in the nature 
of a catalogue. Herpetology was not his strong forte, as is evident 
by the scant space given it in his works. His greater interest in 
other branches doubtless accounts for his not marking the wealth of 
unclassified forms about him. 

Dr. Stahl is kindly rememberedr in Puerto Rico, as well as by 
scientists of international fame who have named species of many 
classes in his honor. Unfortunately his reptile collection, together 
with his correspondence with Qundlach and other herpetologists is 
lost. He did not describe any new species, but was the first to record 
Caretta caretta from Puerto Rican waters, the twenty-fifth species 
listed of the fifty-two now known to occur on Puerto Rico or conti¬ 
guous thereto. 

The inaccessibility of Dr. Stahl’s books pointed to the advisabil¬ 
ity of making the appropriate parts available to interested herpe¬ 
tologists. This is done gratefully with the memory of two delight¬ 
ful years of herpetological study in Puerto Rico following in the 
footsteps of Augustin Stahl, the pioneer; Francisco del Valle Atiles, 
the tolerant and Leonhard Stejneger, the scholar. 

A comprehensive appreciation of Dr. Stahl was written by Chan¬ 
cellor Carlos B. Charddn in "'La Revista de Agrieultura de Puerto 
Rico” 12:65-84, 1924. 

We turn to Dr. Stahl’s work and find on— 

Pages 5-9 the Advertencia^^; a pertinent part revealing the 
noble character of the modest pioneer reads: 

mi 
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. ofreeer tma clasiflcaciAn de lot animales de Puerto Bioo para fad« 
litar el conocimiento de elloB & los afieionados, despertar en la juTentud eatu- 
diosa por medio de eete libro la aficidn & las inyestigaciones en el inagotable 
eampo de la Historia Natural, y en particular de nuestra fauna, Inici&ndoles 
en estudioB apenas practicadoB en el pais por falta de una guia pr&etica, la 
que pretendemoB ofrecer en este trabajo, primero j dnico en su elaae en Puerto 
Bico. ’' 

* ^ Indudablemente que la obra ha de resentirBe de loB defectos propios A 
todo trabajo que por primera vez ae ejecuta: el tiempo traerd otros mAs com* 
petentes que se encargar&n de rectificar y completar nuestra obra imperfecta.'^ 

Bayamdn, Febrero de 1882. Dr. A. Stahl. 

Page 23— 

''El Dr. Guillermo Peters, director del Museo zooldgico de Berlin, dA A 
conocer en Sitzung der physikalisch mathematischen Klasse del 13 de Noviem- 
bre de 1876 inserto en la obra que se lee en Autores los mamiferos y reptiles 
que le fueron enviados por el Sr. Krug . . . Los reptiles, que me son todos 
conocidos, A ezcepcidn del Anolig Krugii, dejan un vacio por la falta de lOB 
testudinados marinos. Posteriormente he encontrado una nueva espede de los 
Gedkonea, y hecho estudios mAs detenidos sobre la embiologia del Coqvi, Eylodea 
martinioenais, que he remitido A Berlin.'' * 

The " . . eatudioa - sohre la embiologta del Cogui . . " was firat yrrit- 

ten up by Bello y Espinoza en 1871. 

Page 36— 

OuADEO sin5ptico do las 12 clases del reino animal, dividido en tree gru- 
pos ... B. Sangre fria; corazAn con un ventriculo y una 6 dos auriculas. 
Huevos casi siempre coiiaceos; con 6 sin metamArfosis; respiraciAn pulmonar, 
en los andbios branquial en la primera edad; desnudos A escamosos,* 4 6 2 
6 ningunas extremidades (Coqui, Iguana) . . . III. Eeptilea. (Reptilia)**, 

Page 68: Notes —The page should commence: 

"Ord. I. Testudinados (Testudinata).*^ to conform to the rest of the text. 
Line 6: " Morrocollo ’The tortoise mentioned here is probably the last time 
it appears in literature of Antillean herpetology until the July 1982, Jour. 
Dept. Agri., P. B. H. West mentions its occurrence as early as 1793, It is 
now found feral on several keys of the Virgin Island group and has as much 
right to a place in Antillean herpetology as Iguana which is supposed to have 
been introduced in pre'Oolumbian times by the Oaribs for food. The word 
"morrocollo” means latrine cleaner; this reptile was kept for this purpose. 
Line 7; "Costa Firme" refers to the North Coast of Venezuela and Columbia. 
Line 25; "Es pequefia" referring to 0. caretta must relate to a specific small 
specimen in Dr. Stahl's collection. Page 70; Notes; Line 88; **Culehra so- 
lanera (Dromicua),** Dr. Stejneger named this spseles teimadophia atdhli in 
1904 with the remark: "Dedicated to Dr. A. Stahl, of BayamAn, the venerable 
Porto Bican patriot and naturalist, from whom I reoeited the type specimen." 

* NoTSS: The **Geclconet** mentioasd if Eamidaetylida ItUoAii. The exact tpeeies was 

not known mnU 1982. See Hamidaotyis of the Foi^to Rico Region'* Jour. Dept. 

Agri. P. B. Vol. XVI, No. 1. 
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CATALCXa^O 

DSL 

UBIIETE ZOOLOGICO 

DEL 


EN BAYAIION (Pto.-Rico.) 

Frecedido de urn Fksificacm sistemitin 


b$ aBlmik$ que camspoadtn t 9Sti ftuot. 

•VAT 


O 



V 


PUERTO-RICO. 

JflPMliTA DEL ••pOLETIM ^EI\CAIITIL»** 
D7. *Fart»U—*87. 

18839 


491 nBjro^jKMTAifOr AiQRKKmmovsaiinay^^ 


CL. III. KEKriLE.S. (rePTILIA). 


DMiililislliiiisiiicutniMm^ 


/ Stn ilient««»; cnonto corto v1 « , . . 

f lufnteso y cnliierto tie ^mles es> 1 2Vil» 

oiulo*^ a los <|ue se fl,jaii I«n coh- 
. tillas. 

No luHT Me4 . 

tendrfosiH. 1 /CsternAn y pirpa- 

Ow^cnbier. ] ,los. Mamlib. iuf. 

todeMcaauui,/ leutei-a; 4 parns, 

fonHii (ewaiuas. J 

jssin estemou y 
/l*ii1>aiU>«»; uian-l 
[dill. iuf. nbiertal . 

pov dHnnte. f 


N. 


IO»VW«tfVO« 

^Testttditutki), 


SaurioM. 

(Sauria), 


) 


Met 


jtSSJfA Z’"®'’*’” desnudo, piel gUititioM 


A. RBPtrLRa e8c.\mi>m>.<«. (Riptitta ijttowate). 

IKiloi. uundvilee, en* 
f.^ j* _L„ . viieltoawi uiia iiuisa co- 
e^mi- imtii, arrodoudewU (Mo- 

braoas intordigitoloa, 

ImWlw. MmfUUm 
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4t6 


( « ) 

BEtMoridadM auteriorMiniklairgM queUui 
fttrtecioMg; dedoseq ftnnsdeNBiKW. (Giucgr). QttdtKUoi, 


f9. U T BW T irMKiD OB. (Cktnina). Dodos OBToeltoe on 
MMqeonim jcatndondeadSi y so distingoen »l extotlor por las ofias; 
■ayldST ooDVOio y vientn on los madius eon nna deptesion. 

Monoeidlp. TMbtitt UMaUt, imAriMa y cat/tMaria, son indf* 
I do las sabonas do Oosta Fimie y ptopagados oi todas las An- 


MttM < 


9b. Bwoiimm. (JBmUm). Dodos nnidos par mombianas 
tataidigitalos y niovistos do ofias lacgas; espaldar pooo ootoxo. 

Jleotea. Mmffi rapota (iteHMata), Sharv. Oscnra oon loo es- 
oadosalgo votdosos oonostrias y pnntoa amatillosos; parte inferior 
aaiarilla. 

Fu 9t QooiiOxnxM. {OheUmm). Extremidadee toideioas ma* 
yoras qno las abdominales^ todas .on forma do lemos^ ocm los dodos 
omdtos bqio la idol; eabeaa y oxtremldados no retraetilos. Habitaa 
olBiar. 

A. Onorpo terestido do gtandes plaoas odmeas; dodos eon niias. 

T(wtaga. Ohdoaia frirUia, Sehn. Vorde osenia, parte infiuior 

aaarilloea, oarapaoho algo oomprimido y olevado ol dMso. 8a oon* 
oba pooo estimado. 

Oarey. Oh. iairitmta, L. 13 placas variadas de omarillo y osocoo 
y ooueha may estimada. 

Oagnama. Oh. earttta, L. 15 piaeaa provistas de ana qaiOa Ion* 
gitodinalonlaprimeraedad. Bspeqaefia. 

B. Oabierta del oaetpo ooriioea; dedos sin alias. 

Tiimlado. Sphargia eorUum, L. Color osenro oon 5 qnillas 
koigitawaales en el doiso. May grande. Bn la playa del Dorado^ 
MO vi6 salir un Uaglado del mar,* oarar on lioyo en on iustante y do* 
poMibir en di on iiooos momentoo srtssts y oebo hnevos. 


Obd. 29 SAOBtoa. (Samria). Oaerpo alotgado, oabierto de es- 
•OBMS 6 esoadetes: ouairo extrmnidadea, i veoes faitan dos 6 todas 
alias; Imbosmaudibalas y i veoes tambien el ^adar provistos do 
dtealiis; la mamlilmla inrarior se artleula oon m ctdneo modianto ol 
haeso omidmioo; costillas moviMes, estrnndn biuii desatrollado on 
oasl Sodas las espiwies; dos 6 tree pdrpados, timpano visible; i veoes 
nTiqgj^ y pone dolde oasi siempre. Bate drden m ^Imorib 
oa SOS espial y pteseiita algonas aniuogbs oon his ofididiL m&sqoo 
ioa demls ditlenes; los ooootbilos se aproximan & los mamuoros, los 
aaibeukhisdlosoitdioB, el Pl atg ia et gltu A los sapos. So alimentan 
de iaaeetos y otros aulinalos poqoeSos; son ;temil^ las gtandes os* 
Mek% las peqnofias budsnstvin, earedendo todas de dien|es ponao- 
Besosd yqpga veaenosa. I fimOt ai. 

19 OoMpoenbieno do esoadetes yeseamas degran omaisteB* 
tia. tOoeodnlo). C bosdr flw . (C Vo osdIfi aa ). 

19 OaevpooridarlodeooeaMMdvainigaa. 
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( 60 ) 

«. Leogoa piotzaetil. 

If Lengna delgada y bidda, dedoadeeigoales en las 4 extNmida> 
des. (Lagartya). Laoertidot. {UuertM^ 

2f Glutiuosa gmesa eu la imnta, 5 dedos ignales, dola' pmuiiL 

Camaieouiaos. {CkammmttUd). 

b. Leugua oojta. If GraeNa, verrngosa, no protiactil; 4 exti«iiii> 
dadea atompre. Igntiuidoa, (IgnaHoUM). 

2f Baootada on la punta; oxtremidadea 4 6 2 6 uiugnnaM. 

Sseiutddoa. fSeiHcoidfi}. 

3f Eaoamati granulifonuea, cuerpo deprimido, 4 extromlda* 
dea, nfiaa tetraotiles y dedoa en laminillas. (Salaniandra). 

Onoduidos. ( Oeekotut). 

3? CueriiO prolongiMlu y pmtejido por escamas qne foniian elr- 
enlo alrededor del tronou; extremidades oortas 6 faltau coiiipleta- 
mente. (Gulebrita eiega). Anfisbdnidon. {AwphiiibaeiHt). 

Fl. 4f CocoDRiLOH. ( CrooodUitue). * E'o tieue rei»reseutanto 
en P. B. 

Fp. 5f Lacbrtidoh. (LaeerUiti). 

Ameiva Plei. Dum. Iguana. Una sola especie en P. R.. nuy 
grande, osoura con pantos y cuadros negros y blancos. £n los are- 
nales y pedregales. 

Fl. 6f louANiDOs. ( Iguttttoidei). 

Un solo g6uero con varias especies en P. R. Lagwrto. (Avolu) 

A. vdifer. C(i7. Lagarto Gamale6u. Yerde con manchas os- 
curas y vieutie amarilloso; el S con cresta en el dorso; eambia sus 
colorcs como sus coug^neies. 

A. Ouiidlaehi. Pet. L. de Gmullacb. Lomo o‘-curo. Cicnrn 
daro, i-abezn mosqueada; el mayor de nucNtros liigni'tu<» ordiutuio>. 

A atratttlus, Cope. L. teudido. Color del anteiior, eu el louio 
varias luanclias negrais trailsversales. 

A. criiitatettu$. Bib. L. de cresta. Color de los anteriuies con 
fi^a Clara 6 lo kugo del lomo, con pantos negros al costado de esta 
fi^a. - 

A. pnlchellas, Bib. L. liermoso. May esbelto; parte sniierior 
giis, la inferior blanca y gaigauta lojo amarilla. 

A. Kritgil. Pet. L. de Krng. No conozco ai'in esta especie. 

Fl. 7f Gahaljsonidoh. (ChamadwHidei). 

No tiene representantes en P. B. 

Fl. 8f SsouroiDOM. (Shinooidd). 

Bepresentado en P. B. imr la dnica especie. Ldvia. 

(DiplogUmis PM). 


Fl. 9f Geo6midim«. fOtek»Hr$J. 
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(TO) 

tyniea espode pnerto-riqaefta. admmuim. ( Sf hmr i t i m 

ma«rol^). Qiudi. 


Fl. 1<F Antibb^nidoh. (AmpMihanut). 

Specie ddoa de P. B. Culebrita cte/fa, (AmpMilbtum duea). Our 


Obd. hi. Opidioh. {OphUia). 
jBpm jMjtMia, cabesa no exoede eu gtosor al cnello. 


grande, 
•e abre mia 
•Hi de loe 
q|oa; eabeza 
Mia anohai 
me el eaello, 
Martitamoa. 
[Jffuryjitoma]. 


Sin aparato 
venenoBO; 
dientes ^oa y 


V 

(Thj/pkfm)a 


Burco intemiuilar pooo 
viaible y eon e$cama$B Boom. IBm]. 
cpaiigualeaen^ Soroo intermaxilar '11107 
los hordes de visible j eon placaa 
la uiandfbula | neaa. CMAMdoa. [CWtdrw]. 

superior. 

Bordes de la mandfbala superior provistos 
i eada lado de un diente aoanalado, mo- 
vibie, sin mis dientes, 6 ^o y aeompana- 
do de otros dos, oomunioando eon una 
glindula venenosa. rijuridos. [Fsmsnom]. 


Fl. 11? Tiflopbs. {TypMopes). 

La inioa espeoie qne poseemos. CuUbra dega. ( TgpMopB kumkir 

eatU). L. 

Fl. 12? Boas. {Boa). 

Un solo ginero en P. B. CfuUMn. {ChUdbofhruB), 

Oh. inomatuB. Beinhardt. Color pardo eon cuadros osonroa, 
vientre mis olaro. 

Fl. 13? OoLUBBiooB. {ColubroB). 

Boca hendidahastadetris del oido. CuMtraBabamara. {Dromkm). 
Boca bendida hasta el oido. CuUbrita. (Ifopbla). 

DromieoB parvifronB. Cope. Oulebra sab. Color oaoelo osouto 
•on ooadros negros, vientre bianco. 

AlaphU portorieenBiB. Beinhardt Culebrita. Coior pardo claio; 


B. Desnuuos. {Nnda). 

Obd. IV. Batbaquios. {Batrmhia) 


Ft. Abubos. ( Anura ). 
Sub-Fl. Basab. {Sana). 
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(n) 

Solo g4aflio jr wda Mpede en P. B. 8^. 


8UB>Fk B(nfBIlUTOBBI. 

SologAteiDyaolRetpeflleeiiP. B. ObfMt (Hj/Mht,) 


Sub-Fl. Buioa. ( Bh/Ihim). 

Solog^nerojraol«oapedeonP. B. AywooNefto. 
Ojfillgtuthu tgpkMtiu. Dand. Sspa Parte ooperior mandiada 
do oBcnro y n^iao, Flentre blaneo. 

Hjfmu marUnieetuit, Thud. OoquL 'Sobie el eKpinaao pasa 
ttna Unea blanca quo tiene sob nunale^ y dl vientre blaneo^ Hieudo la 
parte auperior oseoia. 

gKttarMtw, ( PdU^hryne). Latr. Sapo oodpIio. Amarillo 

aado. 


D(m Tonida Blaneo, ftrmaedutico en P. B. y aficionado & la his* 
loiia natmnd, ha eucontrado alii una nueva especie de la funiUia ds 
hM Qeokones qne hemos observado mds tarde en Agiiadillu y otrae 
tngaies. 


Notes on page 69: 

Line 19: “Ameiva plei” is A. exsul. 

Lines 24 et seq. '‘A. velifer” is A. cuvieri. 

“A, gvndlacM ... el mayor de nueatros lagartos ordinarios. ” It is evi* 
dent that he considered the male of A, cristateVm to be A. gundladhi. Below 
where he describes A. erUtateUiu it is obvious that he has the female only 
mind. 

Next to last line. * * Diploglomu plei** is Mabuya nitida, 

[ 125 ] 



APENDIOE 

La PreSez en Ciebtos Peces y Reptiles 

Agregamos por via de apendice, como conclusion de la primera 
parte de la obra, dos curiosas observaciones sobre la prenez en ciertos 
peces y reptiles. 


[126] 

* '^Distante estaba de creer qua en breve deberla hacer aqui la misma ob- 
aervacidn con nuestra Boa 6 CtUebrdn *‘CMlabothrus inomatus,** Esta, el 2£ajd 
de 8ta, Maria de la isla de Cuba, **Epicrate8 angulifer,** y algnnoB otros rep¬ 
tiles^ Be desvian de la regia ordinaria, y de ovlparos se convierten en viviparos. 
A1 regresar de Cuba en Junio del prdzimo afio, recibi de regab de mi amigo 
D. Tom&fl Blanco, aficionado al estudio de la historia natural, un culebrdn bem- 
bra que babia teaido guardado cerca de un mes, y yo lo di de compafiero & 
un Majfi cubano que guardaba en su buena jaula. Gu41 seria mi sorproBa 
cuando fi fineB de Setiembre, eB deelr, & los cuatro meBeB de haber tenido la 
boa guardada y libre del contacto eon el macho, la encuentro rodeada de una 
numerosa prole consistente en 25 hijos recbn nacidos y vivos, como de una 
cuarta de brgo por un centimetre de ancho, con Iob colores de la madre. He* 
vando afin trozos del cordon umbilical. En el suolo de la jaula habian varios 
pedazoB m&s 6 menos grandes de una masa consistente, aunque algo blanda y 
amarilla, parecidas & pedazos de jabdh' amarillo, probablemente trozos de la 
placenta.' ’ 

Note to page 126. Dr. Stahl was not aware that certain reptiles 
are ovoviviparous. His allusion to a placenta is a slip not to be 
held against him. 

'^Pero es el caso, que en los reptiles parece quo la regularidad consiste en 
la irregularidad, asi lo prueban las ezperiencias del Dr. Gundlach con los hue* 
VOS del Morrocoyo, y filtimamente la observacidn heeha por mi con otro cu* 
lebrdn que pari6 & mediados de Octubre y A los cuatro meses de su cautivezio.” 


n. Dr. Frandsoo dd Valle Atiles 

The small brochure by Dr. Francisco del Valle Atiles is not a 
copy of Stahl. His systematic classification shows improvement over 
the earlier writer. He also understood that certain reptiles are ovo¬ 
viviparous. He omits **Te$tudo tabulata, Caretta caretta and Di- 
ploglossus sagrae*^ which were included by Stahl and adds Alsophis 
portorieensis which Stahl had omitted and Hemidactylus brooki 
which Stahl had alluded to without naming. 
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Del Valle names only those animals having a direct bearing on 
human economy which explains his motive for omitting certain minor 
species. 

The value of republishing this extract from his pamphlet is: He 
is the first to mention the food habits of Puerto Rican reptiles which 
has been much studied of late. He is the first conservationist of the 
Island. He advocates letting innocent animals live for the pleasure 
we should receive from knowing them, if not for their inherent right 
to live. 

The following is the title of his pamphlet: ^ 

‘‘Los Animales Vertebrados Utiles** y “Los Daninos a la Agri- 
cultura del Pais,’* por Francisco del Valle Atiles, Doctor en Medicina 
y Cirugia. 

Memoria, premiada en el Certamen del Ateneo Puertorriqueno, 
correspondiente al ano de 1885, por laudo del Jurado elegido por el 
Ateneo de Madrid en la Seccion de Ciencias Naturales. 

Puerto Rico: Imprenta del “Boletin Mercantil**, Fortaleza 24 
y 26. 1887. 

III. LEPTILES 

Es la tercera clase de los animales vertebrados, de generacidn comdnmente 
ovlpara, suele ser ovovivipara alguna vez; hu sangre es fria, la respirar*i6ii 
pulmonar, y la cireulacidn incompleta; su alimentaei6n es casi oxclusivamente 
animal, sus dientes parecen destinados mds para retener la presa, que por lo 
comuu se tragan viva, que para maatiear. 

Se comprenden en esta clase espccies venenosas, como las viboras, el Aspid 
y la scrpiente de cascabel, que por fortuna son desconocidas en Puerto-Eico. 

Tienen los reptiles una gran resistencia vital, de modo que pueden sufrir 
grandes mutilaciones y aun algunos poseen la facultad de regenerar las porcio- 
nes pordidas, en especial la cola,» Dividense en cinco drdenes A saber; 

Los QTJBLONios que estAn representados por; 

La TORTUGA, Chflonta viridis .—^Util por la came y huevos. 

El CAREY. Chelonia vmhricata ,—^Util por su concha, huevos y came. 

El TiNGLADO. Sphargis coriacea ,—Como el anterior.* 

La hiootea. Emya rugosa. — ^Util por su came. 

Los EMiDOSAUROs que comprenden Oocodrilos y Caimanes que afortunada- 
mente no existen en Puerto-Rico. 

Los ENALiosAURios que hoy no existen en el mundo. 

Los SAURios de los quales se conocen hoy aqui; 

El Sphaeriodaodylus maorolepia, Salamandra.—Salamanquesa. 

* It is a pity that Dr. del Valle Atileg did not give definite data on this species which 
woSfti have added another reptile to the Puerto Rico area. There is no definite record of 
this species leaving been taken off this Island to the present day. 
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El anolis veUfer, —Oainale6ii. 
El anolis Omdlacihi, 

El anolis CrisiaUllus. 

El anolis Siratulus. 

El anolis pulehellus, 

El anolis KrugU, 


Lagartijos. 

Todas son dtiles & la Agricultura y 
Horticultural porque destruyen lo8 
insectoB. 


El Amoiva Plot, —Iguana.—Indiferente como Iob que siguen: 

Puprepes Spilonotus. —^Ldcia. 

Amphishaena caeca, —Culebra ciega. 

Los oriDios 86 conocen por: 

El Typhlopa lumbricdlis, —Culebrita ciega. 

El Chilahothrua inornatus, —Oulebr6n. 

El Bromicua parvifrona. —Culebra sabanera. 

El Alsophia portorioensia, —Culebrita. 

Aniniales estos con los que la preocupaci6n se ha manifestado m&s rebelde^ 
debemos declararlos inocente^; de ellos el culebrdn, que se come algunos huevoB 
y viene A las habitaciones tras las aves dom6sticas, destruye en cambio mu- 
cbisimas ratas. 


rv. BATEACI08 

Aniniales de conformacidn adccuada para vivir altemativamente en el agua 
6 en el aire, tienen algunos rcspiracidn branquial y pulmonar A la vez en la 
edad adiilta, micntras que la generalidad respira por branquias en la primera 
edad y por pulniones en la segunda. La circulacidn es doble 6 incompleta. 

El aparato digestivo es corto, cireunstancia quo se explica por que ge- 
noralmentc son Zoofagos. Se alimentan de pequefios moluscos y otros animales 
pequefios, su roproduccidn es ovipara.'"*’ 

En Puerto-Rico se han estudiado hasta ahora: 

El Cystignaihus typlionxua. —Sapo. 

El Bufo guituro9U4i, —Sapo concho 

El Jlylodes martvncenaxs. —Coqui. 

Estos aniniales son dtiles A la agricultura pues destruyen gran ndmero de 
insectos, moluscos y caracoles nocivos A los sembrados. 

Bobc respetarse A estos inofensivos vertebrados que nos reportan utilidad 
Buma. 




H2BPET0L00ICAL NOTES WITH NEW SPECIES FBOM THE 
AMERICAN AND BRITISH VIRGIN ISLANDS, 1936 

Chapman Grant, IT. 8. Army, Retired. 

Army duty in Puerto Rico during 1930-32 afforded the oppi^ 
tunity to collect intensively on nearly all the islands from Mona at 
the west to Anegada at the east. Only part of a day was available 
at St. Croix and several islets were missed which gave me a desire 
to return to complete the work. The collecting netted over 7,200 
specimens including 17 new species and the rediscovery, reestablisk- 
ment or adding to the fauna of several more which brought the total 
to 77. This collection was reported in the Journal of the Depart 
ment of Agriculture of Puerto Rico beginning in the July, 1931, issufi. 

St. Croix lies to the south and is separated by a deep channel 
from the Puerto Rico-Virgin Island group which lie on a shallow 
bank. It seemed likely that the separation denoted a great lapse 
of time which would have made all of the species endemic, but Bar¬ 
bour listed several species as common to it and the adjacent bank 
islands including Puerto Rico. This seemed so unnatural to me that 
there remained a longing to explore the island more thoroughly. 
Mr. T. G. Plant of the American-IIawaiian Steamshii) Company of¬ 
fered the realization of this hope by kindly furnishing transportation 
on the S.»S. ‘‘Willboro’^ from Los Angeles, \^ hence sailed Febru¬ 
ary 18, 1936, arriving at Puerto Rico March 5. Captain George 
Grundy and his Officers made the trip a pleasure beyond its usual 
interest. 

On the journey it was noted that the marine snake, Ilydrus pirn- 
turns (L) did not appear as far north as it was seen in September 
1930. It seems possible that more data might show a migration. 

Ill Puerto Rico the welcome of the Lighthouse Tender, “Acacia*^ 
was again accepted which evoked the memory of pleasant trips with 
Captain Manyon in 1930-32. On March 14 we landed for an hour 
at Las Mulas, Vieques. Here we found that Bnfo marinus had been 
introduced since our visit in 1931. (Jou^, Dept. Agri. Puerto Rico, 
16(1) 37-39). The same day we landed at Culebrita where it had not 
rained for fourteen months. A, cristafellus was plentiful. Sev£n 
A, exsul and 31 8, macrolepis were taken. A bottle was left 
which Mr. E. A. Murray of the “Acacia'^ mailed to me in Oe- 
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tober. It contained 3 A. exsul, 60 8. macrolepiSf 1 T, platyoephdlus 
and 1 Mabuya sloanii. The last two are new records for this is¬ 
land. These 60 ^nacrolepis added to those taken in 1931 total 91 
specimens which do not include any of the red-headed 8. dan- 
forthi which occurs across the narrow channel on Culebra. It 
seems strange that the red-head form should occur on Culebra and 
the comparatively distant Anegada and not on Culebrita,. In a pre¬ 
vious paper, (Jour. Dept. Agri., Puerto Rico. XV. pp. 205-207) it 
was not realized that 8 . danforthi and 8 . macrolepis occur together 
on Culebra. They are easily distinguished by the speckled throat 
of macrolepis. The speckling starts at the chin and continues to 
the neck where it stops abruptly. Danforthi has a clear chin and 
throat and the male has a red head. 

The next day, March 16, we landed at Buck Island, of St. Croix 
where two of the plentiful Anolis acuius were taken. During this 
visit and in 1932 the writer saw no other reptile on this good sized 
islet. We then sailed for Christiansted, St. Croix, where the hos¬ 
pitality of the ‘‘Acacia” was left behind to commence the intriguing 
problem of: 


The Herpetology of St. Croix 

This expedition unfortunately coincided with a very severe 
drought. Ponds which no one remembered to have seen dry were 
expanses of cracked, baked earth. I was fortunate in meeting Mr. 
Harry Beatty, who is an ornithologist and is now working with the 
Public-Health Service on filaria control. He was born on St. Croix 
some thirty years ago and is a field naturalist and an artist of ability. 
His life of close observation made protracted collecting on my part 
unnecessary as he personally conducted me all over the island and 
gave me full benefit of the experience of his observations on the 
island. • 

Practically all of the island is in one life zone. Rolling, brush- 
covered hills of moderate height, a moderate amount of cactus, in¬ 
termittent streams with a few trees complete an uninteresting picture. 
It seemed unbelievable that such a large island could be as depau¬ 
perate of species as is shown by Barbour ^s list, but results showed 
that even his scanty list included several species due probably to 
old errors in data. The fauna is really poorer than his list shows, 
as the foUowing indicates: 
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Bufo marinus (L) 

Introduced from Puerto Bico in October 1934 at the Agricul- 
turai Experiment Station. It iad spread IV 2 miles east and six 
miles west in 1936. Under date of October 24, 1936, Mr. Beatty 
writes: marinvs has become well dispersed.^’ 

Eleutherodactylus lentus Cope 

This species was found under rocks at the few damp places and 
ponds persisting on the island. Specimens taken: 1 Anguilla; 7 
Criqui stream, West End; 1 Good Hope Estate; 1 Experimental 
farm. These averaged much smaller than the St. Thomas specimens, 
but larger specimens may be available in the rainy season. If not, 
this is truly a pigmy race. 

Eleuiherodactyhis portoricensisf Schmidt 

Mr. Beatty writes, October 24: Puerto Rican liberated a 

number of Coqui here’^ This species cannot yet be included in the 
fauna. 

Lcpfodactylus albilahris (Gunther) 

All specimens were very much smaller than those seen elsewhere. 
Otherwise they appear to be identteal with those from St. Thomas, 
St, John and Tortola, which in turn are smaller, darker and less 
attractive than the occasional red or green marked specimens found 
in Puerto Rico. Specimens taken: 1 Criqui stream, West End; 6 
Experimental farm; 14 Good Hope Estate. Nests were found at 
West End under rocks above the water line. I have never seen nests 
(lonnocting with the water and it is not clear how the young get to 
their element. 

Rana pipiens Schreber 

Mr. Beatty writes Oct. 24: “Dr. Augustine of Harvard liberated 
12 adults at Criqui dam’’. This species cannot yet be included 
in the fauna. 

Ilemidactylus mabouia (Moreau de Jonnes) 

This species appeared very scarce in the dry season. Mr. Beatty 
had two preserved specimens. Specimens taken: 1 in the public 
library at Christiansted; another was seen at the old fort. He 
writes that he has captured several at the fort and has since (Jan. 
’37) gent 7 more, showing that the scarcity was due to the drought 
as he caught them all at the old fort at night 
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Thecadactylus rapicaudm (Houthuyn) 

Strangely enough Barbour does not list this species from St. 
Croix, altho both Stejneger and Schmidt do. Mr. Beatty gave me 
an alcoholic specimen and a second was given by employees of a 
sugar central. Mr. Beatty took me to a well where he had caught 
the first specimen and there we captured a second fine specimen 
hiding between the stones near the top. A fourth was seen by fiash- 
light in a tamarind tree, but not secured. The natives are all fami¬ 
liar with these “wood slaves'^ and say: “They bawl like a fowl in 
the tamarind trees at night'’. The three were compared with 54 
specimens in the American Museum. It was found that the St. Croix 
form has a row of large scales next above the upper labials, whereas 
all but 8 of those in the museum have the fine granules next to the 
upper labials. The 8 which most nearly approach the St. Croix 
specimens are all from Dominica. This may be another interesting 
“leapfrogging" of characters or the St. Croix stock may have come 
from Dominica. Another specimen taken in trees at night at Mount 
Victory Estate was received from Mr. Beatty, Jan., 1937. It agj*ees 
in squamation with the above. 

Sphacrodactylus macrolcpis Cunt her 

Distributed throughout the island in suitable localities. Speci¬ 
mens taken: 17 Good Hope; 16 Criqui stream. West End; 1 Pro¬ 
testant key; 4 Tagus point, East End; 8 West End; 11 gift of 
Mr. Beatty from West End. In Jan., 1937, Mr. Beatty sent 11 more 
from East End. It was described by Gunther (1859, Ann. Mag. 
Nat. Hist., (3), Vol. IV, p. 215). Excerpts from the original de¬ 
scription follow: “Body surrounded by about forty longitudinal 
series of scales of rather large size. . . those of the back keeled, of 
the belly smooth. Trunk and tail uniform blackish brown, in younger 
individuals some scales with blackish tips; head grayish browm, 
marbled with black; jaws and throat striolated with blackish. . . . 
The scales of the throat are small, those of the breast and of the 
extremities keeled. . . . The tail is covered with smooth scales. . . . 
the belly is uniform dirty white, and the tail minutely dotted with 
blackish. Two specimens were in the collection." 

Since Gunther's time various collectors have taken similar lizards 
from islands as far away as Mona and lumped them with this species 
because of a general superficial similarity. They probably believed 
that there was considerable individual variation. Consequently any 
little gecko with a similar pattern and scales of about the size borne 
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by mdcrolepis was considered to be of that species. My previous 
reports include this error. I first detected the lumping in the case 
of 8. grandisquamis (Jour. Dept. Agri. P. R., Jan., 1932, pp. 43-45.) 

In the light of more thorough collecting and the discovery of an 
easy way to determine the sexes ^ it has been found that several spe¬ 
cies have a marked sexual dichromatism and that there is not a very 
great individual variation in color or pattern. As a consequence, 
after determining the sexes it is frc( 4 ueiitly possible to allocate the 
specimen to a certain island purely from pattern. 

The size of dorsal scales varies somewhat among the species, but 
BaAour^s unit of measurement is to take the number of dorsals con¬ 
tained in the distance of snout tip to center of eye. It is believed 
that this measurement is too short with consequent possibility for in¬ 
accuracies. We recommend the count of a dorsal row from a point 
opposite the middle insertion of the front legs to a point opposite 
the middle of the insertion of the hind legs. This gives a range 
of between 18 to 28 scales for all but one species of this region. 

Gunther’s dcMscription of macrolepis is sufficiently exact to dif¬ 
ferentiate it from the other species on St. Croix. Some further 
characters of this species might be mentioned. The basic target 
pattern on the head of the male is so much broken up that the head 
appears to be marbled with irregulaf, fine broken designs of dark on 
gray. There is always a light stripe between the eyes. The scap¬ 
ular mask pattern is missing or very small; the rest of the back is 
an even gray-brown or contains occasional dark scales which give a 
dotted appearance. The chin is evenly mottled, black and white. 
This i)attern does not stop short at the neck, but extends onto the 
chest aiul also shows occasional dark spots all over the belly and 
underside of legs and tail. Pig 1 A and 1 D. 

The female is much like the females of adjoining islands which 
represent this species, but like her mate, her underside is spotted 
with brown. The throat does not have the even, black and white 
dotted i)attern, but bears ill defined brown streaks which give it a 
dirty appearance. Pig. 1 B and 1 C. Macrolepis varies from is¬ 
land to island and will doubtless be broken down into more species 
or subspecies as material accumulates. On Culebra, where^ it occurs 
with danforthi, the head pattern of the male is of mottled black and 
white with a black occipital spot clearly indicating the target pat¬ 
tern of the female. Ventrally, the sharply contrasting black and 
white throat pattern of the male stops abruptly at the neck, the re- 

'Oraat, The Sphserodaetyls of Paerto Bioo, Onlebre and Hone Iilende. Jour. Dept. 
Agrl., P. B. XT. No. 8. July, 1881, p. IM, PL ZZ. 
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mainder of the underside being usually clear or very lightly speckled 
or clouded. Fig 2 A and B. The female is similar to the female 
on St. Croix except that the occipital black spot is more definite and 
the central part of the throat and the whole underside is much clearer 
white. Fig. 3 A and B. S. danforthi Grant, Pig. 2 0 and D, is 
found on Culebra and strange to say, also on Anegada. Fig. 4. An 
impossible distribution perhaps but I am unable to separate the forms. 

This species is best known in life by the red heads of the males. 
Preserved specimens can be distinguished by: males lack any head 
pattern except a faint occipital dark spot. The throat does not 
have the black and white spots. I cannot distinguish the females 
from the female macrolepis. Originally I described danforthi as 
having a dichromatic male. I would now modify this assumption 
by saying that the redheads were the adults and the spotted heads 
were immatures, except for the fact that I have not seen an inter¬ 
mediate on Culebra and, still more convincing, the speckled throated 
macrolepis dods not occur on Anegada and the redhead form does 
not occur with macrolepsis on any other of the Virgin Islands. There 
is a puzzling form on Vieques which may be distinct or it may be a 
hybridization between danforthi and macrolepis, but no interme¬ 
diates have been found on other islands. 

While collecting on Culebra in 1932 one female Sphaerodactyl 
was taken which made me doubt that the male danforthi was dichro¬ 
matic. I therefore went on record that the redhead form was the 
type of danforthi. A constant character of the danforthi — macro¬ 
lepis group is that the chin and throat of the females are never 
conspicuously marked with black and white, but are faintly streaked 
with dull brown. This one female however, had conspicuous black 
and white throat markings and I thought it possible that she might 
be the only female danforfhi taken. This specimen is larger than 
any other specimen taken on Culebra and the scales are larger and 
coarser, being 18 in length and 35 around the body. More of this 
material may prove interesting. Pig. 3 C and D. To return to 
St. Croix: 

Sphaerodactylus beattyi sp. nov. 

Type: Adult female, 80567, U.M.M.Z. Collector, Chapman Grant, 
May 17, 1936. 

Habitat: Eastern end of St. Croix. 

Diagnosis: An extremely slender Sphaerodactyl with finer scales 
than any heretofore known from this area, and a distinct change of 
pattern during growth. 
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Description of type: Adult female: about 46 dorsal scales in 
line between a point opposite insertion of front and hind legs and 
about 56 rows around the body. This is about double the number 
on other species in this area. Color above, dark gray without trace 
of scapular pattern; occasional dark scales on back and tail. An 
indistinct dark spot at occiput; a dark line centrally from snout to 
occiput. Note that this is the only species in the area with a dark 
stripe between the eyes. On other species the line divides before 
reaching the orbits, leaving a light line between the eyes. Under¬ 
side clear light; indication of light '‘Y'’ on the sacrum. Pig. 5 
A and B. 

Variation: The male is marked identically like the female and 
can be told only by the escutcheon. Immature, but full grown spe¬ 
cimens of both sexes have an elaborate pattern. A dark median 
line from snout to just beyond the occiput. Another dark line 
from snout over eye to above ear. Another dark stripe along side 
of face. Throat clear or mottled or sometimes clouded with minute 
specks which may extend along the belly. Remainder of back mar¬ 
bled more or less conspicuously with dark brown and gray according 
to age. A distinct and specific mark is a light the branches 

of which start on the sacrum and the stem runs onto the tail. This 
‘^Y*’ does not show well on the-type which has a regenerated tail, 
but appears clearly on all the other si)ecimens. Pig. 5 C and D. 
This and the central head stripe are apparently the only marks which 
do not disappear with age. Undei*side as in adults. My original 
collection from St. Croix contained the one adult and four imina- 
tures. Pig. 5 D. 

Through the kindness of Mr. Shreve of the Museum of Comi)ara- 
tive Zoology at Harvard the type was compared with a cotype of 
8, vincenfi and found to have a less granular mid-dorsal area and 
different scutellation round the rostral and supranasal region and 
also to differ in coloration. 

Twenty-six specimens examined. 

Named in honor of Harry L. Beatty. 

Iguana i, iguana XL) 

Neither Barbour, Stejneger nor Schmidt reported this species, but 
Dunn reports it in Copeia 1934 No. 1. p. 1. They are known by the 
rural inhabitants who say they used to be plentiful in places. Mr, 
Beatty and Mr. Robert Nichols of the Agricultural Experiment Sta- 
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tion of St. Thomas killed and mounted one specimen from Tagus 
Point, Bast End which the writer saw and positively identified. Now 
they occur only at Tagus point in trees surrounding brackish lagoons 
in which they take refuge. I saw many of their characteristic foot 
and tail tracks on the beach sand, but did not see a specimen. 

Anolh acutus Hallowell 

This is the most abundant life on the island. Mr. Beatty reports 
taking eleven from the stomach of one mongoose. The species oc¬ 
curs everywhere on St. Croix, Buck Island and Protestant key. 
Specimens taken, 2 Buck Island, 1 Good Hope, 4 Experiment Sta¬ 
tion. A large series was taken in 1932. In January 1937 Mr. Beatty 
sent me 3 specimens from Green Cay near the harbor of Christiansted. 
This species closely resembles A. cristatellus in the field. Schmidt 
1928 p. 26 considers it directly related to A. poncensis and Barbour, 
1930 considers it close to A. krugi. The throat fan is very distinc¬ 
tive but unfortunately shrivels and loses color in alcohol. 

The following Anoles do not occur on St. Croix: Anolis crista- 
tellus (D. & B,), listed by Schmidt p. It51. Anolis newtoni Gunther, 
type locality ‘'St. Croix’’ of which Barbour stales: “I have never 
seen this species and know nothing about it.” Anolis pulchellus D. 
& B. is listed by Barbour and Schmidt. Mr. Beatty has never seen 
it on St. Croix. Familiarity with the habits of this form and A. 
poncensis on Puerto Eico and a careful search leads me to believe 
that specimens labelled “St. Croix” are in error. 

The Eediscovery of Ameiva polops Cope 

Ameiva exsul Schmidt, 1928. N. Y. Acad. Sci. Vol. X. Pt. 1. Bar¬ 
bour, 1930 and 1935 Zoologica, Vols. IX p. 102 and XIX. p. 126. 
“I have always doubted the St. Croix record.” 

Ameiva riiset Reinhardt and Lutken, 1862. Vidensk, Meddcl. pp. 
232-233. “A. riisei is sent in from St. Thomas, St. Jan and 
Water Island, Vieques and Porto Rico.” 

Ameiva orstedi Bocourt, 1870. Reeherches Zoo. Cent. Am. & Mex. 
PI. XX. figs. 4 and 4 a, “St. Thomas” are clearly A. polops, the 
locality being in error. 

Ameiva plei Cope, 1862, Proc. Phila. Acad. p. 65. 

Ameiva polops Cope, 1862, Proc. Acad. Phila. p. 66. Reinhardt 
and Lutken, 1862 Vidensk. Meddel. pp. 232-233. Cat. of Lizards, 
Br. Mus. 1885, Vol. II p. 35, Stejneger, 1904, U.S.N.M. No. 129 
p. 564.4 Barbour and Noble, 1915, Bui. M. C. Z., LIX. No. 6. 



HERPETOLOGICAL NOTES WITH NEW SPECIES 


511 


Schmidt, 1928 N. Y. Acad. Sci. Vol. X. p. 153 Known only from 

the type from St. Croix.’’ Barbour, 1930 and 1935 Zoologica 

Vols. IX. p. 102 and XIX p. 125. Extinct, but very few speci¬ 
mens have been preserved.” 

Intensive field work with A, exsul, A. wetmorei and their allies 
gives one an understanding of the confusion quoted above. A. exsul 
varies so much with age and locality that it was natural for the 
pioneers to make separate species of the different pattern stages 
whether due to age or locality. Mr. Beatty thought that the ^'ground 
lizard” which used to occur all over the island was A exsul since 
A. polops was supposed to be extinct. He reported it as still ex¬ 
tant at East End, in some empty city lots facing Christiansted har¬ 
bor and on Protestant key. This key comprises about three acres 
suitable for A, polops and there is much building going on with a 
view to making a park out of the key The completion of this proj¬ 
ect or the introduction of a cat or mongoose would probably exter¬ 
minate this interesting lizard on this key. We were unable to find 
any specimens except on Protestant Key where we took eight of 
what we estimate to be about 35 specimens. They are very wild. 
Mr. Beatty made an accurate color sketch of a freshly killed speci¬ 
men which unfortunately cannot be reproduced for this article. 
There may be other specimens i^ museums labelled A. exsul etc. 
In a late letter dated January 15, 1937 Mr. Beatty says. '‘On my 
first visit to Green Cay in 1936 I did not see a single Ameiva dur¬ 
ing an entire morning’s search. On my second visit, recently, I ob- 
aerved many scurrying about the beach, a large number of these being 
young. I dissected a few and found that they were feeding on the 
species of semiaquatic amphipods, very abundant among beached 
seaweed. Ameiva seems to have disappeared entirely from the main¬ 
land where formerly they were abundant in certain localities.” 

Color notes from a freshly killed specimen are given: Head, olive, a wide 
light olive stripe from nape to sacrum; laterally a faint light yellow line which 
disappears at midbody; laterally to these, a black or dark brown stripe one- 
third width of central stripe; laterally to these, a narrow yellow stripe from 
top of ear to thigh; a dark reddish brown stripe along side of body below last 
mentioned stripe from behind ear (width of ear) including top of thigh and 
extending onto tail where it disappears one third way down; below this is a 
narrow gray stripe from under ear to shoulder, beyond which this stripe becomes 
bright blue with speckled edges to groin. It misses the front of the thigh, but 
appears from knee to foot and behind thigh to little toe and down tail for one- 
third its length where it disappears. Below this stripe is a black band with 
uneven edges from axilla to groin and extending half the length of the tail 
where it disappears. Underside; chin and chest deep salmon, two and a half 
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rows of ventral plates from center line a dirty light bine; two and a lialf* 
rows lateral to these are bright peacock bine. Tail; sides and bottom d i gt il ia^J^ 
ringed along central three quarters of its length. Bings obscure along top of* 
tail. Side of head, snout and labials, salmon; a white ring around ear. 

The largest male measured; Total length 236 mm.; snout to vent, M; 
’snout to center of ear, 19; width of head at ears, 10; foreleg from axilla,. 
25; hindleg from groin, 50; tail, 171. 

Ampkisbaena Cope 

Listed by Barbour and Schmidt. This species has never been 
seen by Mr. Beatty who writes on October 24, 1936 and again on 
January 15, 1937 that the drought is over and that he and Dr. 
Seamen have watched the plowing by the Virgin Island Sugar Cane 
Co. of various overgrown fields without results. I turned many logs 
and rocks and watched plowing during my stay also without results, 
but the drought might have accounted for that. It is recommended 
that this species be dropped from the fauna of St. Croix. If an 
Amphisbacnan is ever discovered it will doubtless prove to be en¬ 
demic. I believe its absence may be parallel to its absence on 
Jamaica. 


Mabicya sp. 

Barbour lists M, sloanii Daudin in 1930. In 1935 he gives Jf. 
mabouia as occurring “through the West IndiesSclimidt lists 
M, sloanii from St. Croix. Mr. Beatty has never seen a skink on 
St. Croix. If one did exist there it is probably now extinct. The 
evidence seems insufficient to retain this species in the fauna. 

Typhlops richardii D. & B. 

Barbour 1919 lists T, tunibrualis as occurring; in 1930 he men¬ 
tions the genus as occurring, but in 1935 omits it. Schmidt lists 2*. 
richardii. Stejneger omits the genus. 

Specimens secured: 1 Little Le Grange and 1 Anguilla, gift of 
Mr. Beatty; 2 West End, gift of Mr. Nichols of St. Croix; 1, Mr. 
Beatty, no data. 

Mr. Beatty writes on October 24, 1936: “Typhlops is not un¬ 
common at present, but certainly is very restricted in range, being' 
confined to certain slopes in sections of the northwestern hilly por¬ 
tions of the island.'' Mrs. Gaige writes that these specimens can¬ 
not be separated from T. richardii. 
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AUophis sanctae-crucis Cope 

Mr. Beatty has not seen a specimen since he was a child, but 
his father and all the older generation remember them as having 
been plentiful. They have probably been exterminated by the mon¬ 
goose here and on Buck island. It may still occur on Protestant 
key, but we searched for it at the optimum time, 8~10 A. M. on 
two occasions without result. 

To recapitulate: We have only eight species which we may feel 
reasonably sure were pre-columbian: 

EUutherodactylus lentus Cope 

Leptodactylus albtlabris (Gunther) 

Sphaerodactylus macrolepis Gunther 

Sphaerodactylus beattyi sp. nov. 

Anolis acutus Hallowell 

Ameiva polops Cope 

Typhlops richardii D. & B. 

AUophis sanctae-crucis Cope 

Of these 5 are endemic with the possible addition of the two 
frogs which may be a distinct pigmy race. 

Iguana i, iguana may have been introduced by the Caribs for 
food. 

Hemidactylus mabouia and Tkccadactylus rapicaudus may have 
been introduced by sailing ships in early days. 

Bufo marinus is of recent introduction, but is well established. 
Other species have been so recently introduced that their establish¬ 
ment is questionable. 

No St. Croix species is identical to the Puerto Rican fauna. E. 
Albilabris is much closer to the small, dark Virgin Island strain 
than to the larger, more vividly colored Puerto Rican form. St. 
Croix was apparently connected to the other Virgin Islands long 
after they were separated from Puerto Rico. 

The next stop was St. Thomas whence two trips were made to 
Tortola and a few hours spent on St. John. While at St. Thomas 
my stay was made delightful by the kindness of Captain and Mrs. 
T. C. Rose of the Public Health Service. Captain Rose made the 
sturdy available for several trips to outlying islands and 

Mr. Robert Nichols of the Agriculturar Experimental Station took 
me on several trips over the island in his car and accompanied me 
in several boat trips in the extraordinary little built-up dug-out of 
the ‘‘Cha-cha'^ fisherman, Joe Olivo. Joe’s enthusiasm in collecting 
was a constant source of pleasure as he would spy the ‘‘next qual- 
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ity’^ meaning another species, on the various islets we visited. His 
pronunciation of the constant protest against the dry weather was 
inimitable, ‘‘Oh, very druoy.^^ 

First we will list the collecting done on and about St. Thomas. 

ST. THOMAS 

Eleutherodactylvs Unties Cope 

Thirteen from a cistern at Villa Olga iicur ^ea level. They are 
much more yellow and larger than the specimens from St. Croix. 
Color note from live specimens: Sides and back of thighs dark 
brown and white marbled, remainder dark brown and tan in large 
specimens and dark brown and olive green in smaller specimens. 
Belly white, chin light yellow; under rear of thighs red. Three 
from a cistern at top of west end of island, elevation about 1,000 
feet. 


E. antillcnm R. & L. 

A number taken from banana sheaths at top west of island. 

E. cochranae Grant 

About 52 of this and the last preceding taken together. 

Leptodactylus cdbilahris Gunther 

Three from the Ag. Exp. Station and a number from the top 
west of the island. This was the only damp spot we could find in 
the higher parts of the island. 

Ilemidactyhis mahouia M de J. 

Three from the quarantine station. This species is common on 
the island. 

Thecadactylus rapicaudus (Houttuyn) 

Mentioned by Schmidt, but I find no trace or other record. It 
should be dropped from the fauna until rediscovered. 

Sphaerodactylus macrolepis Gunther 

Twenty-two specimens taken at quarantine station, Villa Olga, 
Ag. Exp. Station and top west of island. Common in suitable places. 
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Iguana L igimna L 

Seen mostly in city gardens in the shrubbery and near ^‘Blue¬ 
beard’s Castle”. Horribly stuffed specimens are hawked by the 
natives. 

Anolis cristatellus D. & B. 

Ubiquitous. Exceeds all other species combined. 

A. stratulus Cope 

Collected here before, but none seen in this drought. 

A. pulchellus 1). & B. 

Same as the last. 


Ameiva cxsul Cope 

Very numerous around Villa Olga where they live in the crab 
holes coming out in mid morning and mid afternoon. Two taken. 
They occur throughout the town, at the quarantine station and more 
sparingly throughout the lirush. 

Amphisl)acna,J^€nestrata Cope 

Neither Mr. Nichols nor I have seen this speeds from St. Thomas. 

Mahttya sloanii Daudin 

Probably extinct on St. Thomas ])roper, or very rare. 

Typhlops richardii D. & B. 

Mr. Eol)ert Nichols presented eight which had been collected at 
the Agricultural Experiment Station during the last year. I found 
one specimen under a rock at the top of the west end of the island. 
It was very small and was aestivating in a hole similar to those used 
by aestivating Lumbricus and may well have been one whence the 
rightful owners had been eaten. Of this specimen Mrs. Gaige says: 
“It has only 20 rows and the dorsal xjount is somewhat low for 
richardii and it is short bodied for that species. 


Dromicus exiguus Cope 

Three from the Experiment Station presented by Mr. Nichols. 
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AUopJm antillensis Schlegel 

Probably long extinct. Neither Mr. Nichols nor I have heard^ 
any recent reports of them. 

Testudo tabulata Walbaum 

A few specimens are kept in gardens or cemeteries as pets. 

There follow records from the islets adjacent to St. Thomas: 
Buck Island (or Capella Islands as it appears on some charts. 
Capellaisthe diminutive for she-goat.) 

Alsophis and Mabuya are the first reptiles to disappear from 
any island, whereas Ameiva is one of the most persistent. It oc¬ 
curs on every key or islet where there is any suitable ground or 
cover. Nevertheless Ameiva does not exist on these large, suitable 
islands and the two most likely to disappear are to be found; the 
skink in profusion and the snake occasionally. I have visited the 
islands repeatedly and have taken men and boys along for a thorough 
search in tlie optimum part of the day without finding trace of 
Ameiva. 

A new record for this island was S. macrolepis of which four 
specimens were taken and A, cristatellus was very numerous. Three 
M, alvanii were taken. 

The ALsophis on this island varies more from antillensis tJian 
does variegatus from portoricensis. Three specimens were taken on 
the northern of the two islands, being tlic island which bears the 
lighthouse, 

Alsophis nicholsi sp. nov. 

Ilolotype: No. 80648, Museum of Zoology, University of Michi¬ 
gan; March 15, 1936, Collector, Chapman Grant, 

Habitat: Known only from the northern of the twin islands 
known as Buck Island or Capella Islands, off the port of St. Thomas, 
Virgin Islands. 

Diagnosis: A pale form with the squamation of antillensis but the pattern 
of portoricensis, namely differing from typical antillensis in that the lateral 
stripe on scale rows four and five is visible only on the neck, where it is very 
faintly indicated, the broad dark dorsal band is likewise faint and is evidenced 
only by a gradual darkening of the more dorsal scales and the pattern on the 
eighth row is missing. The chin, throat and fore part of the body are im¬ 
maculate and lack any traces of the characteristic mottling or spotting. 

Description of Type: Head scutellation normal and the same as that of 
typical antillensis, as are other structural features. Ventrals 185, tail broken. 
In life the dorsal ground color is pale olive green, which fades to pale brown 
in alcohol. This color is Ught laterally, but becomes more intense dorsally. 
Each scale -e^th a diffused darker margin. On the neck there is evidence of 



HSEPfinOLOOIOAL NOTES WITH NEW SPECIES 


517 


■Urn characteristic dark lateral band on scale rows four and dve^ but the ohar- 
^Mleristie marks which occur on the eighth row of antillensis are missing. The 
upper surface of the head is colored like the dorsum, each scale partially bor- 
•dmd with dark brown; the side of the head is not differentiated in color. A 
very narrow dark line demarks the sutures between the supralabials and the 
UB^es lying above them. The chin is almost immaculate white, with only a 
my few light brown mottlings. The anterior part of the belly is immaculate 
vsUte; the posterior part and ventral side of the tail is white, slightly dotted 
isith browm 

Variation: The two paratypes. No. 80640, March 5, 1936 and 
•80641, April 20, 1936 are essentially the same as the holotype. The 
ventrals are 181 and 182; the tails of both are broken; one speci¬ 
men lias a lirokcn, posterior lirown border on the posterior ventral 
and subeaudal shields The snakes taken on surroundinp: islands 
are typical antillensis 

Dr. Stuart kindly furnished most of the above description since 
the specimens are at Ann Arbor and this is written in California. 

Named in lionor of Mr. Robert A. Nichols of the Agricultural 
Experiment Station, St. Thomas, Virgin Islands. 

Hassel island forms the west side of St. Thomas harbor and is 
the type locality of E. cochranae. A very much spotted A. ejcsul 
was taken; a dead Iguana L i. was seen in a disused rain catch¬ 
ment l)asin; A. cristatillua was abundant; no E. cothranac were 
seen probably on account of tha*ilrought, neither were any salentia 
aeen on any of the other islets. 

Water island is large and lies west of Hassel, near the “ main¬ 
land’' of St. Thomas and has no mongoose. One Iguana i. i. was 
shot as it jumped off a rock and started to swim into a shallow 
lagoon. The legs are not used in swimming, but locomotion is ac- 
eomplished by a sinuous movement of body and tail. They are 
adept divers, being abh' to stay under water a considerable time. 
This specimen contained 22 eggs. Several others were seen in this 
aame lagoon which was the only one left which contained water. 
Normally there are several filled with brackish water. Two AJsophis 
mtillensu were taken. They are more plentiful here than on any 
island visited. A. cristatellus, A. stratulus, A, pulchellus and A. 
exsul were numerous. A colored charcoal burner had just captured 
a small Testudo tabulaia which is found feral on this island. 

Little Saba Island lies further west, about half way to the west¬ 
ern tip of St. Thomas. Two new records were made for the island; 
an Alsophis antUlensis and a Mabuya sloanii were taken and another 
akink was seen. A, cristatellus, A, stratulus, A, exsul and 8, macro- 
litpis were seen. This is a steep little islet, covered with thick grass, 



618 THE journal of agriculture of the univbrsitt of p. r. 


a few cactus and a patch of small trees and a nice little lagoon^ 
Adjacent are two keys known as Turtle-dove and Plat Keys, but 
they were not visited. 

Savana Island lies near the west end of St. Thomas. It is a 
very steep, rocky islet covered with thatch palms; has a few goata 
that have eaten off all the grass, but there are no mongoose. We 
took a S. macrolepis, 2 very large A. exsul and 2 Alsophis antUlen-- 
sis. A. cristatellus was common, A. stratulus uncommon. 

Salt Key lies off the west end of St. Thomas. A good sized islets 
having diversified terrain, a lagoon, dry at this time and with all 
the appearances of good collecting, but A. cristatellus and A. exsvt 
were the only species seen. West Key, lying between this and the 
west tip of St. Thomas was not visited. 

Dutchman \s Cap is a steep rock bearing a few cactus and stunted 
trees and its uliiquitous goats. A. cristatellus and A. exsul were 
the only species seen. 

Cockroach Island is a steep rock furnishing seabirds with a 
rookery. A little dirt and coarse grass and goats complete the pic¬ 
ture. The collecting results were better however, as the islet pro¬ 
duced 3 S. macrolepis which did not look at all typical, 3 A. cris¬ 
tatellus and a dead Alsoplws aniiUensis wliich must have been killed 
by the sea birds or the goats. There A\ere no Amcivas 

Off the north sliore oC St. Thomas lie Inner and Outer Brass Is¬ 
lands. The>' are veiy rough, covered with small trees and goats and 
sea birds nest on the outer one. They produced only A. cristatellus 
and A. exsul. Pelican Key, Hans Lolick and Little Hans Lolick Is¬ 
lands, (Jrass Key and Thatch Key off the northeast of St. Thomas 
wore not visited. The islands off the east end were reported on in 
1932. They produced only 8. macrolepis, A. cristatellus, A. pul- 
chcllus, A. sLraiulus, A. exsul and Alsoph'is autillcusis. Frenchman's 
Cap, south of St. Thomas was not visited. 

A few hours were spent at Cruz Bay, St. John where A. exsul, 
A. stratulus and A. cristatellus were taken and IIemidactylus nui- 
houia was seen. At Cinnamon Bay 11 8 . macrolepis and 2 Eleu- 
therodactyJus portoricensis were taken. The frog was not found at 
Cruz Bay in 1932, but was reported as heard from the general locality 
of Cinnamon Bay. (Jour. Dept. Agri., P. R., XVI. p. 340.) 

Three visits of several days each were made to Tortola in the hope 
of securing more specimens of Epicrates granti, but this island was 
also in the grip of the drought. 

The following specimens were taken on Tortola: 2 L. albildbris, 
one having the burrowing snout developed; 50 E. antillensis, mostly 
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of a iiniform gray; 94 E, portoricensis, all having considerable rad 
on the legs and even on the snout which was never noted on Puerto 
Rico. They differed also in being uniform in size and without pat¬ 
tern; 3 Hemidaciylus mabouia from the east end of the island. 
These were found in a hut where a small necked bottle was found 
to have received 14 nearly spherical eggs and some hatched shells ann- 
ilar to Sphaerodaciyl eggs, but much larger. They measured 8.5 X 19, 
9 X 10 and 10 X 10 mm. Some hatched on the way to New York 
and they and the remaining eggs were given to Dr. Noble’s Experi¬ 
mental Biological Department. The fact that these eggs do not 
adhere to the surface where the female deposits them lessens the pes^ 
sibility of fortuitous distribution in logs and other freight. 128 S. 
m<icrolepis were taken while A. cristatellus, A, pulchellus and A. 
stratulus were plentiful and a few were taken. A, exsul is fairly 
abundant. One Amphisbaena fenestrata and 6 Dromicus exiguus 
were also taken. 

The Islands and Keys Adjacent to Tortola i 

Peter Island produced 4 H, mabouia, one of which contained eggs 
and several were infested with tiny red mites; S. macrolepis, A. 
pulchellus, A. cristatellus and A, exsul were taken as was one speci¬ 
men of Alsophis antillensis. Dead Man’s Chest is a tiny island con¬ 
taining cactus, trees, grass, an old-min and goats, but should produce 
a good assortment. However A. cristatellus and .1. exsul were the 
only species found. Beef Island is large and separated from Tortola 
by a narrow channel. It doubtless hides a respectable list, but 
produced only A, cristatellus, A, stratulus and A. exsul. Cooper 
Island showed only the two standbys. Salt Island gave 2 H. ma- 
houia besides the two ubiquitous species. In 1932 I took Alsophis 
antUlensis and Mabuya sp. on Salt Island. 

Virgin Gorda is large enough to be treated separately if one 
might collect there in moist weather. Two trips to the island showed 
very good results considering the drought. One Bufo turpis Bar¬ 
bour was taken. This is a very different form from the equally 
rare B. lemur from Puerto Rico. Besides this the following were 
taken: 38 macrolepis, 8 A, cristatellus, very common, 8 A, puU 
chellus, 14 A, exsul, 8 Mabuya sloanii and 6 Alsophis antUlensis, 

The Hebpetology ok Anegada 

Anegada is unique in structure among the islands of the Puerto 
IBco—^Virgni Island group. Long before coming in sight of 
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on this and in 1930-^52, ‘\^ith entirely negative reports on Ca- 
rctta kem^pii ff, caretta is well knOwn, ali^o the greep an^ 

Iiawksbill turtles-0f course. 

^Dromicus anegddae (Barbour) 

Two small Specimens were taken. One appeared to have swal¬ 
lowed some very large object, but it was found to contain three Tery 
JaiTge 'eggsl in an oviduct. Mrs, Q^ige kindly ei^amiped these two 
ijjeoimena and iwrote under date March 3, 17(37: ‘‘I $nd the twp 
specimens appear to be identical ip scutellation and polor^, eiJicej^t 
that one specimen has two large scale pits and the other has only 
one small, obscure one. This is the only difference between Alsophis 
and Dromicus as at present recognized.’^ Thus it appears that 
iVne^da tnay be a point of intergradation between these t\tO genera 
as kt ^resfent recognised. > 

On my return trip, while visiting near Rio Biedras, l^tierto Rido 
I saw a largb Rana cdfesbciana Ornslied in the road. In 1932 I had 
lieaVd of its pAor introduction, but could iot learn any dates. The 
importation was probably nnofSeial. * 

‘ \Vhile ih l^ew York City, Mr. Carl F. Kauffeld of the Amie^ican 
Museum, kindly allowed me to compare thefir fine series of 
‘datiylus mahmia and H. broohi from Africa, whence the West In- 
'clian specimens are supposed to have come ih shiVr ships, with my 
specimens and others from the New World. Their series Of 71 speci¬ 
mens of H. from Nyassaland and 77 from the Belgian Congo 

Vas compared to New Work! specimens with the result that thfe 
Congo and New World forms are found to'be^ alike, but the Nyas- 
^Malarwi spCdimeliS are distinct as the accompanying table shows. 


HEMIDACTiLUS MABOUIA (M de J) 


- r-~ir~W-r~n —--- 

--—rn-v’ I”’’—r 

Newr^ World and Congo 

Nyass^aad 

L^gth of adi^ts.^sMout to vent 

64 mm, , , . 

f ^-li 1 - -i. * 1 t - tr ,, 

80 mm 

Femorarl pores of males 

lfr-17 , . , 

. ,, 

Feiporal pores mlerrppted at mi dime 

No ’ 

By ope scale 

'Dwsal tubnc^es 

OM, /(I . ! 

Strongly keeled, longer 
tkaSivtidiei 

Not keeled, wider than 
|etig -or ttiroulatr i 

;0| tailj.. 

Tnlrr'''' "O'tr^n^rr/rTmT 

6 stSrdiig tmn bf heavy 
spines 

4 (morety 6) Wttk tewi -- 
of short spines 
:=X7^iTT'i7 


'if.jiii’i . Me0iiida^yhi^ hi^oM Qmy ^ >1 '‘t tn. o) 

This species is found onli)’'‘(Jii''Ptt§rto‘Rico pifo]|)4!i^' 

BiOO^Vft^ KlaKidtoW*). It 'tWis pi^Bbahiy^ iht^B^ced' frdm the 
Congo by slavers as the following table shows. 
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Puerto Bioo 

Congo 

Femoral pores interrupted at midline by 

One scale 

S to S eoales 

Infralabials 

9 

7 

Mental wider than rostral 

No 

Yes 

Spines at saoral re^on and at base of tall 

Shorter. 

Longer, heavier, thioik 
set 

.....z:.,, 


The above table is derived from the 32 males of a large series 
from the Congo. It appears from the material at hand that H. 
brooki was not introduced from the Congo. 


Explanation op Plates 

Figure 1. Spkacrodactylus macrolepis from St. Croix. A. un¬ 
derside of male, note speckled throat not stopping abruptly at neck. 
Note speckled abdomen. B. Underside of female. Note marbled 
chin and spotted underside. C. Female. Note large scapular “mask" 
and target pattern on head. D. Male. Note diffused pattern on 
head, small scapular mask and nearly clear dorsum. 

Figure 2 A and B. male 8. macrolepis from Culebra. Note 
black occipital spot on head and speckled throat with abrupt demarca¬ 
tion at neck and clear venter. C. and D. male 8. danforthi from 
Culebra. Note unmarked head, no scapular pattern and clear chin 
and venter. 

Figure 3. A. and B. female 8. macrolepis from Culebra. Note 
target pattern on head, large scapular mask, faintly mottled chin and 
clear venter. C. and D. female 8. macrolepis 1 from Culebra. Note 
very coarse scales, striped head, and very vividly marked throat and 
chin 

Fig. 4. 8. danforthi from Anegada. A. and B. Males. Note 
clear throat and venter, clear head, small scapular pattern and dotted 
dorsum and tail C. and D. Females. Note Similarity to females 
of 8, macrolepis from Culebra. 

Fig. 5. 8. heattyi. A. Type. Adult female. Note fine scales, 
interocular stripe and occipital dark spot. B. Adult n»«la Note 
similarity to female and light “Y" on sacmim which occurs on all 
specimens except type. C. Adult female. Note immaculate venter, 
common to both sexes. D. Immature. Both sexes similar. Note 
striped head and light “Y” on sacrum. 

Fig. 6. Ameva polops Cope. After a painting by Harry Beatty. 
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NSW OB LITTLE KNOWN SPECIES OF WEST INDIAN 
TIPULIDAE (DIPTEBA). m. 

By Oha&les P. Alexander, 

Masfl^chusetts State College, Amherst, MassachusettB 

The second part under tliis gcuert 1 tit*e appeared in this Journal, 
vol. XXI, No. 2, pages 179-190. At this time I wish to discuss 
some unusually interesting collections taken in Oriente, Cuba, and 
sent to me through the continued friendly interest of Director Juli&n 
Acuna and Mr. Lawrence C. Bruner. Through the kindness of the 
two latter scientists, I am privileged to retain the novelties herein 
discussed in my collection of these flies. The specimens recorded 
herewitli were talcen chiefly on two collecting excursions to the moun¬ 
tainous sections of Oriente * Loma del Gato, Sierra del Cobre, altitude 
2600-3325 feet, September 25-30, 1935 (Acuna, Bruner and Scara- 
muzza). Pico Turquino, Sierra Maestra, altitude 1650-6000 feet, 
in June 1936 (Juli&n Acuna and P. J. Darlington, Jr.). The major¬ 
ity of the latter were taken* a1 light, Cueva del Aura, altitude 3750 
feet, on the night of June 12, 1936. 

Dolichopeza (Megistom^tix) deveza sp. n. 

Size large (wing, 10 mm. or more); general coloration dark brown; an¬ 
tennae (male) nearly as long as body, the pubescence and verticils of the flagel¬ 
lar segments short; wings with a brown tinge; stigma oval, dark brown; 
abundant trichia in cells of outer half of wing; male hypopygium with lateral 
portions of tergite not produced; basistyle extended into a slender, pale arm, 
the tip set with strong black spines. 

Male.—^Length about 10-11 mm.; wing 10-11 mm.; antenna 9-10 mm. 

Female.—Length about 10 mm.; wing 10 nun. 

Frontal prolongation of head, together with the palpi, bla<dc. Antennae 
(male) nearly as long as the body; scape dark brown; pedicel yellow; flagellar 
segments black, the more basal ones with the incisures very restriotedly pale; 
segments long*cylindrical, with a short erect pale pubescence; verticils rela¬ 
tively short and inconspicuous, about two or two and oue-half times the length 
of the pubescence. Head grayish brown. 

Mesonotal praescutum and scutum dark brown, the former with a capillary 
darker median vitta; posterior sclerites of notum paler brown. Pleura chiefly 
dark brown, the posterior sclerites and pleuroter^te paler. Halteres darkened, 
the base of stem restrictedly paler. Legs with the coxae dark; trochanters 
obscure yellow; remainder of legs black, the femoral bases restrictedly obscure 
yellow. Wings (Fig. 1) with a brown tinge; stigma oval, dark brown; re¬ 
stricted dark seams on anterior cord m-ou; veins and macrotriohia dark. 
Abundant trichia in all outer cells of wing (indicated in figure by stippling). 
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Venation: Sc s ending opposite origin of Rs; atrophied or (as figured) 

represented by a basal spur. 

Abdominal segments obscure browmsli yellow, the eaudal portions of the 
segments darker; second tergite with a dark ring at near midlength; hypo- 
pygium chiefly paJe. Male hypopygium (Fig. 9) with the caudal margin of 
tergite, qt, wubtransxeise or only gently convex, the lateral ends not produced 
into lobes. Basistyle, h, produced into a slender pale arm, the apex set with 
abundant lilackened sjiines. Outer dististyle, o(h elongate, strongly angulated 
at near inidlenglh and here produced into a setiferous lobq. Eighth stemite 
with caudal margin produced into a tongue-like median lobe. 

Habitat —Cuba (Oriente) 

Holotype, ^ , Pico Turquino, Sierra Maestra, altitude 6,000 feet, 
June 20, 1936 (Acuna). AUotopotype, $ altitude 5100-5200 feet, 
June 12, 1936 (Acuna). Paratopotypes, 1 altitude 6000 feet, 
June 12, 1936; 1 altitude 3750 feet, June 12, 1936 (Acuna). 

DoJichopeza (Megisiomasfix) devexa is very different from the 
oilier regional species in its large size and structure of the male 
hypopygium Botli of the Cuban species hitherto made known are 
very small, whereas the present species rivals in size the largest 
l^ierto Pican member of the subgeniis discovered to this date. 

Lnnama (Dtscohola) gowdeijv Alexander. 

Pico Turqilino, allitucle 3750 feet, eTune 12, 1936 (Acuna) 

This species lias three dark femoral rings 

' iAmonm (Dtscobt^la) gowdegi Alexander. 

, pjeo Turquiiio, A Naranjo, altitude 1650 feet, June 12, 1936 
(Aguua) Loiua del Galo, Sierra del Cobre, altitude 2600-3325 
feet, September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

Lnnoina (Lunonui) caribaiu Alexander. 

Tjoina del Cato, Sierra del Cobre, altitude 2600-3325 feet, Sep¬ 
tember 25-30, 1935 (Acufia, Bruner & Scaramuzza). 

Jjmonia (Limon w ) hoffmani A1 exander. 

Loma del Gato, Sierra del Cobre, altitude 2600-13325 feet, Sep- 
ten)t)er 25-30, 1935 (Acuna, Bruner & Scaramuzza) The species 
had not been reeorded from Cuba. 

Lmionia (Jfhipidia) srhwarzi (Alexander). 

Pieo Turqilino, Sierra Maestra, altitude 1650^3750 feet, June 12, 
1936 (Acuna). Loma del Oato, Sierra del Cobrc^ altitude 2600-3325 
feet, Sipptember 25-30, 1935 (Acuna, Bruner & Scaramuzza). 
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,,,, (Dicranomyia) reticulata (Alexander)- r 

^ Tiirciiiino, Sierra Maestra, altitude ;]'7n0 feet, 12, 1^^ 

i(fAcufi4) Loma del Oato, ISuerra del Cobro, altitude 2600-35 
£eet, September 25-30, 1935 (Acuua, Bruner & Seavwuuzaa). 

\ i (I 1 ( ^ » j-v 

\ \ r \ jAimonia (D\crc{uomyia) frinitafis Alexander, » 

Ml * Piet)'Ttihiulno, Sierra Maestra, altitude 3750 feet, Jutie 12, 1935 
^Aeupaj)'. ' Loma del Gato, Sierra del Cobre, altitude 2600^332^ 
f^ejt, September 25-30, 1935 (Acuna, Bruner & Scaramu^za). 

1 • ^ W) 

Limoma (GcranornyUi) mycrsuina Alexander. 

' PicO Tu^rquino, Sieri'a Maestra, altilude 1650-3750 feet, June 12^ 
1936 (Acuna). 


Orimarcja (Dwtnpha) flaricosta (Alexander). o/ 

J^ico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Aewa). Jjoma del Gato, Sierra del Cobie, allitude 2600-^8325 
fe^t, ^September 25-30, 1935 (Acuila, Bruner & Scarampzza). 

These specimens are all smaller Ilian the type series (Blue Moui^- 
tains, Jamaica) but agree in all other essentials and surely appear 
to be eonspoeitie. ^ 

Epipkragma (Epiphrapma) (ubiv^t^ Alexander. 

Pleo TuiMiitiiio, A Naranjo, Sierra Ma(‘strti altitude 1650 feet, 
June 12, 1936 (Aeufia) Ijoma del Gato, Sierra del Cobre, altittidc 
260(W1325 feet, September 25-30, 1935 (Aeufia, Bruner & Scara- 
mu//a) Ijos Llanos, Ornnite Maisi, February 5, 1929 (AenHay. 
Buenos Aares, Tnntdad Mountains, altitude 2350-2800 feet, May 3, 
1932 (Bruner k Otero). 

) ii 


Shannonomyia phragmophora ‘^p n 


Geiu*ral coloiatioii daik bruwnish p.ilr yellow tJiroughflut j 

’ypllo^, tTic ternjjiial tnrsnl segments drirloned wings light yellow, with 
u liCiU^ brown pattern tlmt ih lestiieled to the inity of the Vfiins; Rs long, 
t*on<iie(^tcd* Ivith \un M b;y a mipernnmcrarv cy<issvein 4n cell R; '’It ^ shortiy^w^ 
fore f(4ik of cell Isi M ^ elongate, exceeding vein ifi-J-j boyotid it; 

basal section of M , not in transveise alignment with rti, arenatod^ to weakly an- 
gulftlM; 'albfWrtiea dark brown, hvpojijgmm bnghtei 

^ —I-'cngtlL about 5-5 5 mm.; wmg 5.5-G mm. rj 

Feihale.—Le^igth about G 5-7 mm.; wnig G-G,5,niin. , ^ 

^ ^Rostrunj and imljn black. Antennae short;, ba^al segments outer 

nalr of flagellum passing into lirowii, basal flagellai segments syjiglpb^^r to 
short-o\al,^ythc segments slightly longer. Head brownish gray. 
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Mesonotiun dark brownish gray, the i^raescutum somewhat clearer gray 
dOTSo-medially, the humeral portions slightly more brightened. Pleura blackish, 
pruinose. Halteres pale yellow througliout. Legs with the coxae dark brown, 
^ruinose; trochanters obscure yellow; femora brownish yellow; tibiae and 
tarsi clearer yellow, the outer tarsal segments darkened. Wings (Fig. 2) light 
yellow, with a conspicuous brown pattern, as follows: Arculus; origin of 
and supernumerary crossvein in cell H; So»; cord and outer end of cell Ist 
Mx; marginal spots at ends of all longitudinal veins, smallest on veins 
yellow, darker in the clouded areas. Venation: SOt ending about opposite three- 
fourths the length of the long Us; a supernumerary crossvein in cell con¬ 
necting vein M with the basal portion of Rs; a short distance before fork 
of ifs-l 4 ; cord oblique, r-ni much arcuated; cell Ist Mx unusually^elongate, 
considerably exceeding in lengtli vein 2 beyond it; basal sect^^ ot Mt 

more than twice m, arcuated to feebly angulated at near midlength; m-ou 
about its own length bej'ond fork of M or a little less. 

Abdomon dark brown, the surface sparsely pruinose; hypopygium obi flire 
yellow to yellowdsh brown. 

Habitat.—Cuba (Orfente). 

Holotype, 3, Pico Turquino, Sierra Maestra, altitude 3750 feet, 
at light, June 12, 1936 (Acuna). Allotopotype, $ h. Paratopotypes, 
12 3 9 

The pre'^ent fly is very different from the two other known species 
of Shannonornym having a supernumerary crossvein in cell R (meso- 
phragma Alexander, tnesophragnu/idts sp. 11 .). The elongate cell 
1st with the elements closing its outer end not lying in transverse 
alignment, is distinctive of the species. 

The various species of Hlnunionomi/ia now^ known from Cuba may 
be separated by the following key: 

1. A supernumeitiry eio.Hsvcin in cell K, connecting the long Bs with vein M.^ 

No supernuiiuTary crossvein in cell 7i, Bs relatively 8hort.4 

2. Cell 1st Mx elongate, longer than any uf the veins beyond it; basal section 

of M X not in transverse alignment with m. (Fig. 2.) 

S phraqmophout sp. n 

Cell Ist Mx shorter than vein Mx^x beyond it; veins closing cell Isi 
if 2 in approximate transverse ahgnment.s. 

3. General coloration of inosonotum brownish yellow; wings yellowish, with a 

heavy brown pattern, including marginal areas at ends of veins JB» and 
1 ^ 4 ; a dark cloud at arculus. 

S, mesophragrria Alexander 

General coloration of mesonotum dark brown; wings with a weak brown 
tinge, restrictedly patterned with lirown; marginal dark clouds sparse, 
small or lacking at ends of veins Bt and £«; no dark cloud at arculus. 
(Fig. 3). 


5. mesophragmoides sp. n. 
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4. Wings unpatteined, except for the stigma and a darkened area at origin of 

JSs. 

8 . soaramusfzai Alexander 

Wings with a dark pattern, including a series of marginal clouds at ends 
of all longitudinal veins excepting R, 

5- Cell f? a very short, B 2 far before fork of R a + 4 , the latter element ex¬ 
ceeding vein Bi alone, meaonotum and pleura light reddish brown (Fig 6 ). 

8 hrevtcula Alexander 

Cell B 8 long, B a lying at or close to fork of 5 2 -f»-j- 4, shortening or 
obliterating 2 ?, 4 , mesonotum and dorsal pleura dark brown (Fig 4 ) 

{bruntriana and race) 

6 . Antennae (male; very small, scarcth longer than the combined head and 
pronotum 8 bruneriana brunenana sp n 

Andlnnac (male) largei and more powerfully constructed, if bent backward 
extending to shortly before wing root 

8 brunenana forticomts subsp n 

Shannonomyia mesophragmoides s]) n 

Albed to mesophtagma, general coloration of thorax and abdominal tergites 
dark brown, wings with a weak brown tinge, restrictedly patterned with brown, 
a 8 upemumerar> cross\ein in cell B, cell 1 st of moderate length, the ele¬ 
ments closing its outer end in transverse alignment, the cell shorter than vein 
M 1 2 beyond it 

Male —Length about 5~6 5 mm , wing 5 5-7 mm 
Female—Length about 6 5 mm , wing 6 5 mm 

Rostrum and palpi black Antennae short, scape brown, pedicel and flagel¬ 
lum black, flagellar segments short oial, the verticils exceeding the segments. 
Head dark gray 

Thorax almost uniformly dark brown, the praescutum with a single median 
darker vitta humeral region of praescutum not brightened Halteres with 
stem pale, knob weakly darkened Legs with the coxae yellowish brown to 
testaceous, trochanters >ellow, femora browmish yellow, tibiae and tarsi dark 
brown. Wings (Fig 3) uith a weak brown tinge, the costal and prearcular 
portions a trifle more jollowish, a restricted brown pattern, including the 
origin of Bs and su])ernumerar> crossvein in cell B, 80 2 , stigma j cord and 
outer end of cell Ist M 2 'erj small to scarcely evident darker marginal clouds 
at ends of longitudinal veins, from J? * to 2 nd Ay lacking or virtually so on 
R 4 ; veins brown Venation Bs long, exceeding twice a supernu¬ 

merary crossvem in cell By connecting base of Bs with about the middle of 
M; R 2 at or ;ust beyond fork of 2i8-|-»"f-4, fcH 1st M 2 ot moderate length, 
shorter than vein M 1 -f t beyond it; elements closing outer end of cell Isi M • 
in approximate transierse alignment, m shorter than the basal section of Mtl 
m-oa about two thirds its length beyond the fork of M 

Abdominal tergites and subtermmal sternitos dark brown; basal stemites 
-obaeiire yellow; hypopygium yellowish brown. 
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Habitat.-t-Cuba (Ort^te). . • ' m i 

Holotype, S, Pico Turquino, Sierra Maestra, altitude 
at llgbt, June, 1936 (Acuna) Allotopotype, 9, pinned with type. 
Paratcqiotypes, 5 i ni'ff 

The relationship of the present fly with Shannonant^id"meto~ 
j^ragma Alexander is best shown by the key ^ven with 
count of the preceding species. 


( Sbaimonomyia bruneriaoa sp. n. 

') 

^ General coloration dark grayish brown, the pretergites conspicuous?, 
silvery-white; halteres pale, the knobs weakly darkened; wings yellowish ipnij, 
with a relatively heavy brown pattern; Ms of moderate length; at or 
shortly before fork of jKa4'«; cell 1 st Mt diorter than vein Jfi-f-s beyond^ 
the elements closing its outer end in iransverse alignment. i / j 

Male.'—Length about 4.^-5 mm.; wing 5-5.3 mm. 

Female.—Length about 5.8-6 mm.; wing 5.8-6 mm. 

Rostrum dark brown; palpi black. Antennae with scape and pedicel 
yellow; flagellum black: antennae relativdy small, hi the male scarcely longer 
th^n the combined head and pronotum. Head ashy gray. ^ 

l^ronotum ashy gray . Mesonotum dark grayish brpwn; pretergites / 
silvcry-iwhite, conspicuous. Pleura dark brown, the stemopleurite paler. Halterco* 
j^ale, the knobs weakly darkened. Legs with the fore coxae daiker 
others, trotlianteis yellow, legs yellow, the terminal taisal acgmentSi darlc^JI 
Wings (Fig. 4) yellowish giay, the prcaicular and costal legions clcarei ^oiro^; 
a relatively heavy biown pattorn, distributed ns totlows. Areulusi, of 

Ms; S( ,; stigrna; coid and outer end of cell 1st M a marginal of 

spohs on all longitudinal veins with the exception ot M ^, hirgc'^t on A « 

As veins pale, dnikei m the clouded aieas. Yennticm; Si , ending 
posito tliiee touiths the length ot th' lehitivel;^ slioit Ms, M^ at |?lip|^tj^ 
^fero fork of ic’.Tf tip of vein Ua rathpi stiongly upeurved; r m niodc^^jateljr 
^ stiongly aieua^ed, cell 1st sliortei than vein iK,, beyond it,^ the jel«^ 
nienta closing its outer end m tianfi\erse alignment; m lu pome dHtance bejjoMi 
tfirkoiM. 

y Abdomen daik brown, liypofiygium palei blown. d/roTif 

liabitat.—Cuba* (Oriente). 

• ’ » fi no 

. Ildotypc, Pioo Turquino, Sierra Slaestra, altitude 

at light,. June 12, 1936 (Acuna) Allotopotype, 9, pinnedniwth 

type. Parfotojxrtypes, 10 ^ 9. n >/ :*V\ 

' : 1 /TlTOill 

M ‘A ,\h 

‘ Shaftnonomyia brnneriana fortScorma «ub sp.n; iMtioiirf 

jF J ' /Oupjft lit 

Characters as in the'-typical form, dif^qriag in th^ manure of 
j^hich p the niale ^ sex^ are larger and more powerfully constrqcted^ th^ this- 
typical form, if bent' backward extendny? ^o^slvorGy^^ before fhq wingjpotg^ 
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I ipc^itat.—C^bja (Qrteint^). ^ ^ 

Holotype, &, Pico Turquino, Sierra Itfaegtra, altitude 606o 
June 17, 1936 (Acuna). Allotopotype, 9. Paratopotype, 8 3 9j, 
with the type; 1 $, altitude 3750 feet, June 12, 1936 (Acuna) 

jplepsprp in^ i^amin^ this .interesting new Skfin- 
nonomyia in honor of Mr. Stephen C. Brup^er, to yhoip I am indebted 
fiW)()pii(i«h ifriqpdJy co-operatipq ip, 8|tm?ying TippUdae of Cpba. 
The gelation of ^runeri^m pnd hjghraJtitu^et form* fortufarpis, is, 
indiealbed in, the key provided with the d^soript^on of Shapnonon^y^c^, 
phT9,gni9phora iH>.in. 

I ' I 

^ ^ ^ ^ fiexq,toma (Eriocara) juliaoa sp. n. 

1 lvLj)g^\ 17^5 mnpu); thorax and abdomen orange, thp 

B^^th aegmeat blacjcened; bea4 dull b^ck; legs and halte^es blacky 

t}ie ba^es fO:^jthe foie femora restnctedly yellowj wmgs whitish subhyaline, 
li(*avdy patter^ied with daik brown, including a broad margin that almost 6 tL- 
chrcled the wiHg*, id^ethdr ti’ith broad, entire, transverse seams at level of origiA 
of 7i’s, cord and outer end of cell 1 st A/,; basal isectaon of tain longer thaaol 
rm, veins issuing from cell 1 st Mj relatively short, 'vem Af, being about as 
long as tlie cell ^ 

yeititlle*—ijibo^t 19 n?m.; Ming d7.»5 mm. 

Ilostjjnju black, aB^i-sely gray prui;t*osej Iplack. Antennae 

till oiighout, 9 segmented, flagellai segments iijip and three subequal in length, 
succeeding segments gradually dec'reasing in length; terminal segment about a 
httil longei than tlm jijenultiniate. Head dull black, ^eiy siijirs< ly pruinose; a 
small tubercle immediately behind eadi antennal fossa, median vertical tubercle 
•tTArtll* and very ipodrlyi (lOv-eloped. , 

Tliorax entirely fiery orange, unmarked except for a more browmah siifi 
fusion and ^\euk pruinomty on the outei halt of the mesonotal siutellum. 
Halt ores black throughout Legvt Mith the eoxue and trochanters orange; re 
i^gmrler of Xegs bhu'k, th^ fpre femora >vitii neOfTly tlie basal fourth yellow. 
Ayiugs i(Fjg. 0) Mith tlie ground colpr whitish subhyahne, heayly patteri^e<| 
with dark brown, so as to lek\e extensive fenestikte are'is of the ground before 
origin of 7??, Wfttro and beyond the eord^ additional areas of the ground in 
outer end of cell Cu ;n\olving most of cell 1 st A; jiosterior border of 
(*ell iSfnd A narrOWly grkyish, the brown pattern includes the preareular and 
^^t^J bit^ continued, almo^ aiound the \>ing margin to tjhe^ end 

Vj(*inj Aj, Ui^nce as a seam the lengt^i of the latter vein, brofid ^ark 
seaiiH tipyond aicuius, at level of origin of Bs, along*cord and on outer end qi 
ccIt^^Ji'd'^' a/_; all 'VOins dark-rdlored, S<^amed with btowm, very iintroWt^ riiid 
insensibly so in the interspaces. All longitudinal veins beyond cord With 
dant, complete senes of trjphia. Venation,: section of yein 7?» longer 

than r m; Rj 3 ^st ^bbyemh ^ f bVa of the latter a Mtth* longer than 

4 /,, re|af lyoly shoft, vein 
a moiq t)}au 

l|fW^l'-6eKPTid|t|ie,4pTJf, ^ , ,,, , , ,, ,,, ,i,.,i 
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Abdomen fiery orange, the sixth segment blackened excepting the restricted 
margins; genital segment orange; cerci elongate, horn-yellow, except for the 
darkened basal portion. 

Habitat.—Cuba (Oriente). 

Holotype, $, Pico Turquino, Sierra Maestra, altitude 5100-5200 
feet, June 12, 1936 (Acuna). 

Allotopotype, $, Pico Turquino, north side, altitude 4500-6000 
feet, June 18-20, 1936 (Darlington). Paratopotypes, 1 ^,1 9, 
with the allotype; Museum of Comparative Zoology, Cambridge. 

This striking species of crane-fly is named in honor ot-the col¬ 
lector, Director Julian Acuna, of the Bstacion Experimental Agro¬ 
nomica. Santiago de las Vegas, Cuba, to whom I express my sincere 
thanks for numerous specimens of Cuban Tipulidae. The only re¬ 
gional species that at all resembles the present fly is Hexatoma 
(Eriocera) cuhensis Alexander, which is much smaller and has the 
wing-pattern and venation quite distinct, the veins beyond cell 1st M 2 
being much longer than the cell. 

Aim^ha (Atarha) angustipennis Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuna). Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 

TeucJioldbis (Tewcholahisi) hruneri Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, at light, June 
12, 1936 (Acuna). 

Teucholabis (Teucholdbis) myersi Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(Acuna). Loma del Gato, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acuna, Bruner & Scaramu^). 

Teucholabis (Teucholabis) oteroi Alexander. 

One male, Loma de Cunagua, June 24, 1936 & 

L. C. Scaramuzza). The median dark annulus is clearly defined on 
the fore and middle femora but is lacking or nearly so on the pos¬ 
terior legs. 

Onopbamyia (Onophoni]ria) darlingtoni sp. n. 

Belongs to the luctuoaa group; allied to flagrans; size relativdy iimall 
(wing, male, 6 mm.); head black, sparsely pruinose; rostrum, palpi, antennae, 
halteres and legs black; thorax fiery orange, unmarked; wings with a strong 
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blackish tinge, relatively narrow; just before fork ofJKt-j-,-f 4 , 
thus being preserved as a short element; abdomen black; male hypopygium 
with the basistyle narrowed and produced at apex. 

Male.—^Length about 5.5 mm.; wing 6 mm. 

Female.—Length about 8 mm.; wing 7 mm. 

Rostrum and palpi black. Antennae black throughout; basal flagellar seg¬ 
ments short-oval, the outer ones a little more elongate; verticils dense, longer 
than the segments. Head black, sparsely gray pruinose. 

Prothorax and mesothorax entirely fiery orange, unmarked. Halteres black. 
Legs with the coxae orange-yellow; trochanters more brownish yellow; remainder 
of legs black. Wings (Fig. 7) relatively narrow, strongly tinged with blackish; 
posterior cells of wing from M to caudal margin paler in color; veins and 
trichia black. Abundant coarse macrotrichia in outer cells of wing (indicated 
in figure by stippling). Venation: So^ ending just beyond the fork of Bs, 
SOi a short distance from its tip; -K, just beyond fork of-Ba + » + 4 > -Ea-f-* 
thus lieing present but very short to punctiform; m-cu shortly beyond the fork 
of A/. 

Abdomen in both sexes black throughout. Male hypopygium (Fig. 10) 
with the basistyle, 6, narrowed at tip, the apex produced into a flattened yel¬ 
low obtuse lobe, its inner or mesal edge with a linear series of about six spmous 
setae, remainder of apical lobe glabrous but the darkened portion of style 
with abundant setae. Outer dististyle, od, gently curved, the ajH‘x narrow. In¬ 
ner dististyle, td, moie or less clavate, provided with setae and short spines. 
Idialloaomo, p, broadly depressed. 

Habitat —Cuba (Oriente). 

Ilolotype, $, Pico Turquiiio, Sierra Maestra, altitude 3750 feet, 
at light, June 12, 1936 (Acuna). Allotopotype, $. 

At the suggestion of Director Acuna, I take pleasure in naming 
this interesting species in honor of Dr. P. J. Darlington, Jr. The 
nearest ally is Onophomyia (Gnophmnyia) flagrans Alexander (Costa 
Rica), which lias much the same coloration. The latter fly is larger 
and bulkier, with broader wings and with the venational details 
distinct, having B 2 before the fork of i? 8 + 4 - 

Oonoj^yia (Progonomsria) bifasciolata sp. n. 

Antennae weakly bicolorous, the flagellar segments brownish black, their 

. ' %% niesonotal praescutum with three polished black areas; 

legs the tibiae and the outer tarsal segments darkened; 

wings pale yellow, with two pale brown crossbands; Sc , ending shortly before 
fork of Bs; male hypopygium with the basistyle produced at tip into a power¬ 
ful, gently curved spine. 

Male.—Length about 5 mm.; wing 5 mni. 

Female.—Length about 8 mm.; wing 0.2 mm. 

Rostrum brownish black; palpi black. Antennae with scape and pedicel 
light yellow; flagellar segments bicolorous, brownish black to black, with the 
proximal ends of the segments narrowly yellow, on the outer segments becoming 
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< i\ i ir i •) M 1 >J j 1) ^ ^ i\ , ,,t 1 fi v( ) /1) /1 u fij ( ff ’j I) U\ 

,iiia|9i^,ldajkeTied^ j9val, loi^g-pyal j 

lindncal;' segments (male) a, vdf>;c^9, ^Ifort 

verticils; m the female, the ,iVer^jcjl^ ^re\relatiyely^ epcceedii^g tha 

pubescence. Head light yellow toj bfowaMah y^iUqw^ , j 

PtbnotUni and Istter^ ipTelbecgittel clear light yieUotr. Mpspiiotal pra^scutum 
'iWtfhUhe gtouadKiolor obseuro) yellow, with > polished blacl^ areas oa the cepha^c 
portion of the otherwise brown median stripe, apd wUh broad lateral areas 
ihttfc nearly ireadi the margiM of the sderite; sciutum blacJiseiied, the tmcdian 
ittbsa a Httle paler and more pruinose; Seutellum brown, darker medially at base; 
^j^iedlothtgite blackened; sparsely pruineSe, pale laterally; pleurotergite pale on 
^dorsal half, more blackened ventrally* Pleura yellow, with a more blaokene^. 
^pMnose area on andpisternnmy and a reddish brown pruinose area on vontr^ 
xSbernopl^urlte. lb the female, the dorsal axoS. is more continuous behind, in- 
/-WdyiAg -the dorsAl pteropletonte. HaJterOB obdeure brownish yellow, the knobs 
ilbwkorj \hth yMl^w apicea. Legs with the fore coyae darkened, the remaining 
coxae reddish yellow; trochanters yellow; femora and tibiae yellow, the tips of 
(the latter narrowly bht conspicuously dark brOwn; tarsi yellow, the basitarsi 
darker apically; remaining tarsal segments brown. Wings (Fig. 8) pale yej- 
'low, with two pale brown crossbands, the itiore basal lying before origin of 
fe, extending from cell H to posterior margin im oUter end of cell £nd A; sec¬ 
ond band at cord, completely traversing the wing, darker in the stigmal field; 
veins chiefly pale, darker m thJe clouded areas. Venation; Sc relatively long, 
3 c 1 ending shortly before fork of Us, Sc ^ at noar mid-distance between origin 
of Its and tip of 3 c i; jS ^ -j_ j 4 shorter than JB j ^, the latter subequal 
to cell £nd If. about one third longer thhn its petiole; w-cw shortly 

fork of Mi 

Abdominal termites of brown, variegated by paler areas, the sternites 

T^saBO(Uniformly yellow; in the female, the abdomen more uniformly blackened; 
J^ffnpygVfnifjpale yellow. (Male hypopygium w|th the basistyle produced into a 
^yvvejful, ^gentle curved spni^. Outer dististyle a flattened, nearly hyaline blade, 
the margin near apex weakly toothed. 

'1‘1'M f;l ( I i’ , i , 

< FajiRma, Mexico. / • 

Ilolotype, S, Pofrejillos, ChiriqiiL'iPaaiatoa, altitude 3500 feet. 
May 12, 1934 (D V. Brov^). Allotype, $, A. Naranjo, Pico 
TuiMinino, Sierra >IacRtr§^;ff)i^ente,,;Cuba, ^altitude 1660 feet, June 
12^ 1936 (Aeufia). 

'earatyi>es, ,6 Ve,r 5 el^ Chiapas, Mexico, May 18- 

Jaaa 25, 19a5,i altitude 800-1200 meters (Damf) Nou. 4192, 4193, 
4203, 42^; 4239, 4259,'4260, 4267, 4268, 4320, 4321, 4350, 4358, 
4398, 4416, 4430, '450^t a'nd'4641'; Eseuintla, Chiapas, alfitifdje 

80 meters, November 11, 1930, (D^ra^), No. 1814; El Zapote, Chiapas, 
altitude 450 meters, November 16; <1930 (Da(mf),i'N»^ 1867; Santa 




Oonomyia (Progonomyia) bifasciolata is entirely distinct from 
Ihe other described species of the subgenus, differing especially in 
the bicolorous antennae, bifasciate wings, and the structure of the 
male hypo[)ygium, especially of the basistyles. 

Erioptera (Mesocyphona) subdulcis sp n. 

Bi'lohf; to the <1ul<is gioup; general eoloration dark blown; legs yellow, 
the femora with a narrow, seareely evident, subterminal, brown ring; wings 
dark brown, handsomely patterned with whitish areas, including a series of 
marginal spots at ends of longitudinal veins, and a nearly transverse and parallel* 
aided white eiossband at coid. 

Female liCngtli about .'1.5 mm , wing 3.() mm. 

Hostium and palpi black. Antennae black throughout; flagellar verticila 
'dk>ngate. Head chiefly daik brown. 

^I^ jljrpnotum brovvnisli black. Mesonotal piaescutum dark brown, indistinctly 
'abnpeii longitudinally with biownidi yellow, posterior sclcrites of mesonotum 
more uniformly darkened. Pleura black, with a dirty white longitudinal stripe, 
extendKag from behind the fore coxae to the base of abdomen, passing aiound 
the base of halteies Halteres pale, the knol/^ dark brown. Legs with tlie 
coxae brownish black; tioclmnters obscure yellowy femora yellow, with a paler 
brown to jvllowish blown subterminal ring that is very poorly evident; re 
maindcr of legs yellow. Wings dark brown, handsomely patterned with whitish 
areas that aie confined to the \acinity of tlie \cins; costal area slightly more 
jellowish, w'hite arctA,s aiianged as follow's:-Arculus; origin of Rs; Sc^ and 
fork of a neaily tiansverse band at cord, extending from costa to 

almost parallel sided; large, conspicuous white areas ut ends of all 
loa||itin1itial \eins excepting if 5 , largest on 7^ ,-j_ „ and 7? 3 ; veins pale bi'owm, 
where tia\er 8 ing the white aieas. Venation: Elements of cord m 
almost trans>eiMe alignment, as shown by the white eiossband that lies along 

9 <fr<l 

Abdomen daik blown, not 01 sc‘i»“ely \ariegated by brightei. 

Habitat. -C^iba (Oriento') 

lIolot\pe, $, Pico Timpiiiio, Sierra Maestra, altitude 5100-5200 
feet, June 12, 1986 (Acuna). 

Erioptera (Mcsocyphom) subdulcis is generally similar to certain 
regional members of the dulcis group, differing especially in the 
scarcely evident femoral rings and in the nature of the wing-pattern, 
especially the conspicuous white band at the cord. 

Taxorhina (Taxorhina) violaceipennis Alexander. 

Pico Turquino, Sierra Maestra, altitude 3750 feet, June 12, 1936 
(AcunaLoma del Gato, Sierra del Cobre, altitude 2600-3325 feet, 
September 25-30, 1935 (Acuna, Bruner & Scaramuzza). 
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Explanation op Figures 

(Symbols: Male hypopyg^ium,—6, basistyle; id, inner dististyle; 
od, outer dististyle; p, phallosome; i, tergite.) 

Pig. 1. —Dolichopeza (Megistomastix) devexa sp. n., venation. 
Pig. 2. —Shannonomyia phragmophora sp. n., venation. 

Pig. 3. —Shannonomyia mesophragmoidc^ sp. n., venation. 

Pig. 4. —Shannonomyia hruneriana sp. n., venation. 

Pig. 5. —Shannonomyia brevicula Alexander, venation. 

Fig. 6. —Hexatoma (Eriacera) ptMana sp. n., venation. 

Pig. 7. —Gnophomyia (Gnophomyia) darlingtoni sp. n., venation. 
Pig. 8. —Gonomyia (Progonomyia) hifasciolata sp. n., venation. 
Pig. 9. —Dolichopeza (Megistomastix) devexa sp. n., male hypo- 
pygium. 

Pig. 10. —Gnophomyia (Gnophomyia) darlingtoni sp. n., male hy- 
popygium. 














TWO mSEOTS NEW TO PUERTO RICO: THE LYOID BEET LE, 

THONALMTJ8 CHEVBOLATI BOURGEOIS, AND THE 
EPHTDRID PLY, EPHYDBA OBACILI8 PACKARD 

By George N. Wolcxxtt, Entomologist 
and 

Luis F. Martorell, A88%8tant Entoinolog%st, 

Most of the insect pests attacking agricultural crops are not 
native to the country in which they do the most damage, but have 
been accidentally introduced from some other country. They do 
comparatively little damage in the country where they are native, 
and for the most part escape observation. But once accidentally 
introduced into some other country with a similar climate, where 
they are free from the attack of parasites, predators and other 
enemies which held them in check at home, they often become tre¬ 
mendously abundant and develop into serious economic pests. Of 
most of the insect pests we have detailed accounts of when and how 
they spread to other countries. It is the purpose of this paper to 
note comparable introductions into Puerto Rico of insects of minor 
or no economic importance. *.- 

It is not suggested that any of these insects are now, .'r are likely 
to become injurious pests, but the apparent ease with which they 
have overcome transportation difficulties and a very efficient and 
strict quarantine inspection, indicates that seriously injurious insect 
pests may find no greater difficulty in evading the barriers we raise 
against them. 

The beautiful red and blue Lycid beetle, Thonalmus chevrolaH 
Bourgeois, native of the Island of Hispaniola, was first recorded from 
Puerto Rico by Mr. R. II. Van Zwaluwenburg in his typewritten 
‘‘Preliminary Check-List of Porto Rican Insectsin 1914, the de¬ 
termination of his specimens having been made either by Dr. Schwarz 
or Mr. Barber of the U. S, National Museum. Messrs. Leng & 
Mutchler, in their paper on “The Lycidae, Lampyridae and Cantha- 
ridae of the West Indies’’, published in 1922, noted that the species 

was “present in Porto Rico, by commercial introduction only,_ 

at Gu4nica, April in boat-load of cane from Higiieral”, and in a 
recent letter, Mr. Van Zwaluwenburg states that in this note they 
were quite correct, but at this late date he can not remember whether 
the beetles were alive or dead when picked up in the hold of the 
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boat. Recent collections of considerable numbers of these beetles 
alive and active in cane fields, not only at Gu&nica, and in the near¬ 
by haciendas of Maria Antonia and Santa Rita, but also at YauoOi 
and more recently at Guayanilia, indicate that this insect is now un¬ 
questionably established in Puerto Rico. Guayanilia is over ten 
miles from Ensenada, the port of Gu4nica, at which cane boats from 
Higiieral, Dominican Republic, land their cane. It seems most un¬ 
likely that casual beetles would fly that distance from the cane boat 
against the wind in such numbers as to be repeatedly observed in 
cane fields and, at the time the observations were made, no cane 
boat was daily making the trip across the Mona Passage. It should 
be especially noted that the holds of all boats bringing cane from 
Santo Domingo to Gu&nica are fumigated with sulfur at the time the 
boat leaves La Romana, primarily to prevent the introduction from 
Santo Domingo of the cane butterfly, CdUsto pulchella Lathy. This 
pest, of which the caterpillars often completely defoliate mature or 
nearly mature cane, occurs only in Hispaniola, and due to the fumiga¬ 
tion of the cane brought from there, has not appeared in Puerto 
Rico. The eflllectiveness of burning sulfur in killing all stages of 
Cdlisto butterflies present on the cane is apparently not equalled in 
killing Thonalmus beetles accidentally and incidentally present on 
the cane, or the beetles may have used some other means of transpor¬ 
tation to Puerto Rico. 

The successful establishment of Thonalmus chevrolat% unantici¬ 
pated and unpremeditated, in the southwestern corner of Puerto Rico 
is an interesting parallel to other introductions into Puerto Rico. A 
few miles to the west of Ensenada (towards Cabo Rojo lighthouse) 
is a series of salt lagoons where salt is evaporated from sea-water 
during the months of the year when there is no rainfall in this 
region. Great swarms of Ephydrid flies now occur at the margins 
of the lagoons, and the larvae and pupae are present in great num¬ 
bers in the concentrated salt water. Material submitted to the U. S. 
National Museum has recently been identified by Mr. David G. Hall 
as Ephyiia gracilis Packard. ‘‘This species was originally described 
from Salt Lake, Utah, and there are specimens in the collection 
from that locality, as well as from Yuma, Arizona, frmn San Carlos 
Bay, Gulf of California, and from Laguna Beach, California. Minor 
differences in color between the Puerto Rican specimens and those 
from the continent have been noted by Mr. Hall, but he found the 
male genitalia to match exactly and believes that only a single species 
is involved/’ (Latter of Mr. C. P, W. Muesobeck in charge Divisien 
of Insect Identification of the U. S. National Museum.) 
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Specimens of what is presumably the same species had been 
collected in this region, at Ensenada and Paro de Cabo Rojo, as 
far as back as 1926 by Dr. Stuart T. Danforth, but Dr. Aldrich and 
Mr. Curran had identified his material only to the genus. When 
Ephydra gracilis appeared here is uncertain, but Mr. Van Zwaluwen- 
burg did not collect it at the time he was in Puerto Rico, and the 
great swarms of flies are so noticeable that it is hardly likely that 
it would not have been noted if present at that time. That any 
stage of this Ephydrid fly could he carried from California to Puerto 
Rico accidentally in such numbers as to ensure its establishment 
seems most improbable, yet Dr. Aldrich notes that it originally oc¬ 
curred in Salt Lake, Utah, and arrived in the San Francisco Bay 
region only after the construction of the railroad from Utah. 

The traffic in insects between California and Puerto Rico is not 
all in one direction, however. The corn leafhopper, Cicadula maidis 
DeLong & Wolcott, described originally from Puerto Rican material 
collected as far as back in 1912, and from Haina, Santo Domingo in 
1920, was noted in Insect Pest Survey’^, p. 284, 1934, by Mr. D. 
B. Mackie from California as ‘‘first taken in 1933 in San Bernar¬ 
dino, and in 1934 attacking corn in Los Angeles County. These con¬ 
stitute the first record for the United Static A survey of California 
shows that the species is present in the eight southern counties from 
Kern and Santa Barbara to the Mexican border’’. 

The turkey vulture was an intentional introduction in the Gu&nica 
region and Dr, Alex, Wetmore writes in “Birds of Porto Rico”, 
“In the dry limestone hills above Guanica, the turkey vulture, 
Cathartes aura aura (Linnaeus), was fairly common. It appeared 
to range casually from Anasco to Yauco, keeping near the coast, 
though once reported from the summit of “Mata de Pl&tano” above 
Adjuntas. The species is said to have been introduced from Cuba into 
the southestern part of the Island by the Spanish Government (some 
say, incorrectly, by Gu&nica Central), the exact date not being 
known. An old man near Yauco who had known them since boy¬ 
hood stated that their numbers had neither increased nor decreased 
in that time. There is no apparent reason for their not having in¬ 
creased and spread at least the entire length of the dry south coast, 
as the conditions there are apparently as favorable as in this region.” 

The sowthwestern comer of Puerto Rico may present unique 
climatic conditions, altho they would appear to be quite similar to 
those of comparative sections of the larger of the Greater Antilles, 
and most nearly like those of southern Hispaniola. Yet for each 
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organism which may be introduced, some special factor or factors, 
specific for that particular organism, apparently determines its 
survival. In an attempt to lessen the numbers of hom-fly in the 
Gu&nica region, Mr. G. B. Merril brought about a hundred specimens 
of the common dung-rolling beetle, Canthon violaceas Olivier, from 
La Romana, R. D. in 1913, and successfully reared many times that 
number in captivity at Hacienda Santa Rita, Gu&nica, releasing a 
hundred or more at a time when they appeared crowded in the rear¬ 
ing cages. Since that time, not a single individual has ever been 
recovered in the field. One can only wonder why, for all essential 
conditions appeared to be suitable for the establishment of this 
scarab beetle. 

Of the instances cited, no two are exactly parallel, but they 
furnish pertinent examples of how little it is possible to predict in 
advance whether any particular species will become established in a 
new environment, even tho to us it seems very similar to that in 
which the species is endemic. Altho all of the species mentioned are 
of but minor economic importance, they also indicate the value of 
the mo^t rigorous enforcement against injurious insects of plant 
quarantine regulations, even those which may seem at times most 
tiresome and oppressive. The recent appearence and rapid and de¬ 
structive spread of the cotton boll wevil, Anthonomus grandis Bohe- 
man, in Haiti, (see this Journal 21:69-76, 1937) apparently ac¬ 
cidentally introduced in cargo from the southern United States, is 
only the most recent example in the West Indies of how easily the 
the most dangerous insect pests become widely dispersed under 
present conditions of commerce. 

If it IS possible for the two insects here noted to be introduced 
into Puerto Rico, it is possible for ethers to bo introduced and 
the next insects that come to the island may be very destructive 
The Santo Domingo cane butterfly {Calisto pulchella) in all prob¬ 
ability, would be, a very injurious pest on our most important crop, 
and the introduction of the cotton boll weevil {Anthonomiis grandis) 
would be a great blow to our cotton industry. Both of these very 
destructive insects are in Hispaniola and every possible precaution 
should be taken to prevent their introduction into Puerto Rico. 



OBNITHOLOGIOAL INVESTIGATIONS IN VIEQUES ISLAND, 
PUERTO BIOO, DURING DECEMBER, 1936 

By Stuaet T. Danporth, 

College of Agiiculturo unJ Mechanic Arts, University of Puerto Pico, 
Mayuj^ez, P. K. 


Accompanied by Mr. Virgilio Biaggi, Jr., as assistant, the anther 
spent the latter part of December, 1935, in Vieques conducting orni¬ 
thological investigations. We arrived in the late afternoon of De¬ 
cember 23, 1935, and left early in the morning of January 1, 1936. 
During our stay we visited many localities in the island from Punta 
Salina on the east to Punta Arena on the west, using an old Ford 
for transportation which managed to get us into all corners of the 
island, many times over brush-grown trails where cars had never 
before seen. By this means we were enabled to cover a much greater 
portion of tlie island in the time available than would have been 
possible by the ordinary means of horseback transportation. 

Vieques is an island eighteen miles long and less than four miles 
ill width, situated east of Puerto Rico, the nearest points of the two 
islands being only six miles apart. Politically the island is con¬ 
sidered as a municipality of Puerto Rico. The surface of the island 
consists for the most part of low hills, which are mostly planted with 
sugar can on the western half of the island, and covered with a 
xerophjdic or semi-xeropliytic growth of woods and brushy vegeta¬ 
tion on the eastern half. Birds were much more abundant in the 
latter region, so we spent most of our time there. A number of 
salt and brackish lagoons occur in various parts of the island. The 
largest one is a very extensive mangrove-fringed pond at Playa 
Grande on the south coast. In the vicinity of Punta Arena there 
are extensive lagoons and mangrove swamps, and smaller ones exist 
in many other parts of the island. 

During our visit 71 specimens representing 31 species were col¬ 
lected, and notes were made on 23 additional species. Ten species, 
indicated by an asterisk (*) in the systematic account which follows, 
had not previously been recorded from the island. The weights of 
all specimens obtained were recorded, and their stomachs were ex¬ 
amined in an effort to determine something of their food habits and 
economic importance. 
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A brief description of the principal collecting localities is ap¬ 
pended. 

Campana: A locality on the north coast about five miles east cf 
Isabel II, approximately where cultivation ceases and the wild, brush- 
grown eastern part of the island begins. 

Cayo Verdiales: A broad peninsula on the south coast, marked on 
some maps as Puerto Ferro, but the tiny settlement known as Puerto 
Ferro is somewhat to the east of its base. This peninsula, (for 
some inexplicable reason known locally as a “cayo’^), is overgrown 
with xerophytic brush, and there is a lighthouse near its tip. Near 
its base are mangrove swamps and grassy fields. 

Ensenada Honda: The region near a bay in the southeast part 
of the island is known by this name. It is mainly a region of dense, 
brushy hills, but in places these have been partially cleared for 
raising cattle, and near the coast there are some mangrove swamps, 
lowland woods, and tangled lowland vegetation. 

Isabel II: The principal town and port of the island, situated 
on the north coast aproximately midway between the eastern and 
western extremities of the island. 

Mosquito: A point on the north coast approximately midway be¬ 
tween Isabel II and Punta Arena. It is in the center of the cul¬ 
tivated region. 

Playa Chrande: Point on the coast in the southwest part of the 
island where the only remaining sugar factory on the island is 
located. Near it is an extensive brackish water lagoon, fringed in 
large part by mangroves. 

Puerto Diablo: Point on the north coast of the island in the wild 
eastern quarter of the island. Most of the hills in the vicinity are 
covered with xerophytic woods and brush; near the coast are some 
small mangrove-bordered lagoons. 

Puerto Negro: Point on the north eoaat about half way between 
Isabel II and the eastern end of the island. The country is very 
similar to that around Puerto IMahio. 

Punta Arena: The western tip of the island, closest to Puerto 
Bieo. In its vicinity are extensive lagoons and mangrove swamps. 
A short distance southeast of it rises Mt. Pirata (961 feet), the 
highest point of land on the island. 

Punta Selina: A low-lying xerophytic region near the eastern 
tip of the island. Two brackish lagoons, dry at the time of our 
visit, occur there. The hills just west of this region are very wild 
and covered witji dry brushy vegetation. 
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Annotated List 

• 1. Podilymbus podiceps antillarum Bangs 

Antillean Grebe 

Two observed on the lagoon at Playa Grande on December 25, 
1935, constitute the first definite record of this species for the island. 

2. Pelecanus occidentalis occidentaUs Linnaeus 
West Indian Brown Pelican 

Fairly common along the coasts. Observed at Playa Grande, 
Isabel II, Campana, Puerto Negro, Punta Salina, and Cayo Verdiales. 

•2. Ardea herodias herodias Linnaeus 
Great Blue Heron 

One was observed at Punta Arena December 24, and another at 
Playa Grande December 25. Not previously rectorded from the 
island. 

4. Leucophoyx thula thida (Molina) 

Snowy Egret 

Thirty were recorded at the lagoonPlaya Grande on Decem¬ 
ber 25. 

* 5. Hydranassa tricolor ruficollis (Gosse) 

Louisiana Heron 

Ten were observed at the lagoon at Playa Grande on December 
25, constituting the first record for the island. 

6. Florida caerulea caerulescens (Latham) 

Southern Little Blue Heron 

Common in mangrove swamps, lagoons, and along the coast. The 
stomach of a male collected December 25 at Playa Grande contained 
fragments of small crabs. The specimen weighed 408.2 grams. 

7. Butorides vircscens maculatns (Boddaert) 

West Indian Green Heron 

leather scarce; a few were observed at Punta Arena, Playa 
Grande, Puerto Negro and Cayo Verdiales. 
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* 8. Nycticorax nycticorax hoactU (Gmelin) 
Black-crowned Night Heron 

Fifty adults were observed at the lagoon at Playa Grande on 
December 25. This is the first record for the species in any of the 
smaller islands near Puerto Rico. 

9. Nyctanassa molacea violacea (Linnaeus) 
Yellow-crowned Night Heron 

One was observed at Punta Arena on December 24, and two at 
Playa Grande the following day. 

* 10. Querquedula discors (Linnaeus) 

Blue-winged Teal 

Eleven were flushed in open spots in mangrove swamps near 
Punta Arena on December 24. On December 28 one was observed 
at a small pool in a creek near Isabel II. Not previously recorded 
from the island. 


11. Nyrocsi affinis ^'Eyton) 

Lesser Scaup Duck 

About 300 were present on the large lagoon at Playa Grande on 
December 25. 


12. Buteo horeahs jamwicensis (Gmelin) 

West Indian Red-tailed Hawk 

One adult was observed at Punta Salina on December 28, two at 
Ensenada Honda the next day, and one at Campana on December 31. 

13. Pandion haliaetus carolinensis (Gmelin) 

Osprey 

Two were seen at Punta Arena on December 24. 

14. Falco sparverius loquaculus (Riley) 

Puerto Rican Sparrow Hawk 

Rather scarce, observed only at Isabel II, Puerto Negro and 
Punta Salina. A male collected at Puerto Negro on December 28 
weighed 94.8 grams. It had eaten an Anolis lizard, 2 grasshoppers 
{Schistocerca colombina), and a spider. 
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15. Ballus longirostris Umnetis Oberholser 
Puerto Rican Clapper Rail 

Becorded at Punta Arena, Playa Grande, and Cayo Verdiales. 

♦ 16. Porzana caroUna (Linnaeus) 

Sora Rail 

Two were observed and a male weighing 101.9 grams was col- 
leced at Playa Grande on December 25, constituting the first record 
for the island. 

17. Oallinula chloropus portoricensu Danforth 
Antillean Gallinule 

Common at Punta Arena, Playa Grande and Puerto Negro. 

• 18. FMca carihaea Ridgway 
Caribbean Coot 

Two observed at Playa Grande on December 21 form the first 
record for the island, 

• 19. Charadrius vociferus vociferus Linneaus 
Killdeer - 

The migratory variety of the Killdeer has not previously been 
recorded from Vieques. On December 28 a female was collected 
from a flock of three at Puerto Negro. It weighed 80.3 grams, and 
its stomach contained 12 Stratiomyid larvae, fragments of Coleoptera, 
and some gravel. 

20. Charadrius vociferus ternominatus Bangs and Kennard 
Antillean Killdeer 

A flock of six of the resident variety of the Killdeer was observed 
at Punta Salina (December 28), and a female weighnig 74.3 grams was 
collected. Its stomach contained exclusively insect fragments, 95 
per cent of them being Coleoptera, largely weevils. 

21. Actifis macularia (Linnaeus) 

Spotted Sandpiper 

Three were observed at Punta Arena on December 24, two at 
Playa Grande the 25th, and one at Puerto Negro the 26th. 
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^ 22L Totantts flavipes (Qmelin) 

Lesser Yellowlegs 

CoaU 3 M>n; observed at Punta Arena, Playa Grande, Puerto Negro 
and Cayo Verdiales. A female collected at Puerto Negro December 
26 weighed 77.7 grams, and had eaten a large number of insects and 
their larvae. 


23. Zenaida aurida zenaida (Tenuaainck) 

Zenaida Dove 

A few were observed at Puerto Diablo and Cayo Verdiales, ami 
larger numbers at Punta Salina, where on December 28 a female 
weighing 116.7 grains was collected. Its crop contained seeds and 
small stones. 

24. Colun^igulUna passerina portoricensis (Lowe) 

Puerto Rican Ground Dove 

Comon and generally distributed. A female coUected at Punta 
Arena December 24 weighed 31.1 grains, and a male from Puerto 
Negro December 27 weighed 32.8 grams. Both had the' bill red at 
the base and dusky at the tip, and both had eaten large numbers of 
small seeds. 


25. Coccyzus minor teres Peters 
Mangrove Cuckoo 

Males collected at Puerto Diablo December 27 and at Campafia 
December 31 wdghed 58.3 and 61.4 grams respectively. The first 
had eaten 2 katydids {Microcentrum) and 21 eggs of the same. The 
stomach of the second contained a large walking stick and 16 katydid 
eggs. 


26. Crotophoga ani Linnaeus 
Ani 

Common; observed at many localities. Two females were ooL 
lected at Campana on December 26. One of these contained an egg 
wiht a fully formed shell, blue with a white chalky covering. They 
weighed 88.5 and 115;6 grains, and their s4)omachs contained 95 per 
cent of insects, consisting of 2 grasshoppers {Schistocerca colomhvna)^ 
Coleoptera, and other insects. A small crab in one stomach formed 
the other 5 per ^ent of the food. 
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27, Oymnasio nudipes newtoni (Lawrence) 

Newton’s Owl 

Inkabitants of the eastern part of the island gave me very con¬ 
vincing evidence that owls occur in the wooded hills slightly west of 
Punta Salina, but it proved impossble to capture any during our stay 
to determine if true nudipes or neurtcwi is the form found there. It 
is here listed as newtoni tentatively on the basis of probability. 

28. Anirostomus caroUnensis (Omelin) 

Chuck-wiirs widow 

A pair was observed and the male collceted on a dense brush 
covered hill at Punta Salina on December 28. The specimen weighed 
133.5 grams, and its stomach contained comminuted insects, mostly 
Coleoptera, including PhyUophaga and several species of weevils. 

29. Orthorhynchus extUs exiUs (Gmelin) 

Crested Hummingbird 

Common; observed at many localities. A pair was collected 
at Punta Arena on December 24. The male weighed 2.5 grams and 
the female 2.4 grams. 

30. Sericotes holosericeus holosericem (Linnaeus) 
Blue-breasted Hummingbird 

Common at Punta Arena, where a male weighing 5.3 grams was 
collected on December 24. One was observed at Punta Salina on 
December 28. 


31. Megaceryle alcyon cUcyon (Linnaeus) 

Belted Kingfisher 

Seven individuals were observed during our stay, at Punta Arena, 
Playa Grande and Puerto Negro. 

32. Melanerpes porioricensis (Daudin) 

Puerto Rican Woodpecker 

Fairly common on the hills covered witl^ brushy woods fn the 
eastern half of the island. Two males collected weighed 70.7 and 
72.4 grams, and an unsexed bird weighed 64.7 grams. Of the stomach 
contents of these three birds Cerambycid larvae formed 35.0 per cent; 
a Buprestid larva 3,3 per cent, insects, largely Coleoptera, including 
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a weevil of the genus Anchonus, 33.3 per cent; a scorpion 5 per 
cent, and large seeds of some drupe 23.4 per cent. A large parasitic 
nematode was found loose in the body cavity of one of the specimens. 

33. Tyrannus dominicensis dominicensis (Gmelin) 

Gray Kingbird 

Very common and generally distributed. As many as eight were 
noted perched in one tree. The stomach contents of three specimens 
consisted exclusively of Hymenoptera. One bird had eaten a spider 
wasp, Pepsis rubra; another 8 bees, MonobieUa atrata and the third 
2 wasps, Eumenes ornatus. Two males weighed 45.5 and 42.3 grams, 
and a female 44.9 grams. 

34. Tolmarchus taylori (Sclater) 

Puerto Rican Petchary 

Common in the brush-covered hills of the eastern third of the 
island, particulraly in the vicinity of Puerto Diablo. Other local¬ 
ities at which it was fairly common were Campana, Ensenada Honda 
and Punta Salina. Three specimens were collected, their stomachs 
containing 63.3 per cent of vegetable matter (drupes), and 36.7 per 
cent of animal matter (a weevil and a katydid. Microcentrum sp.). 
Two males weighed 52.9 and 52.2 grams, and a female 53.7 grams. 

35. Myiarchus antillarum (Bryant) 

Puerto Rican Flycatcher 

Not definitely identified on our visit, though a bird seen at Cayo 
Verdiales on December 30 may have been this species. A local 
hunter who claimed to know the species well stated that it was com¬ 
mon before the hurricane of 1928, but that it has practically dis¬ 
appeared from Vieques since then. 

36. Elaenia martinica Hisii Sclater 

Riise’s Elaenia 

Very common in brushy country in all parts of the island, and 
found even in the drier parts of the mangrove swamps, as at Punta 
Arena. Seven specimens were collected with some difficulty, as the 
birds have a habit of remaining concealed in the foliage when sing¬ 
ing. Their stomachs contained 97.7 per cent of drupes and seeds, 
and 2.3 per cent of small weevils. All the specimens were males, 
and they weighed 18.1, 18.2, 18.6, 18.7, 19.0, 19.6 and 19.6 grams 
(average 18.83 grams). 



ornithological investigations in VIEQUl^S IS., P. R. 547 


* 37. Hirundo erythrogaster Boddaert 
Barn Swallow 

Six were observed at Puerto Diablo on December 27, one at 
Cayo Verdiales on December 30 and three at Campana on December 
31. Not previously recorded from the island. 

38. Mimus polygloitos orpheus (Linnaeus) 

Jamaican Mockingbird 

Common in the eastern part of the island, not observed in the 
western end. A male collected weighned 52.7 grams, and two females 

50.7 and 55.1 grams. Their stomachs contained vegetable matter 

88.7 per cent (wild berries and drupes, and a wild solanaceous fruit), 
and animal matter 11.3 per cent (a large Geometrid larva in one 
stomach). 

39. Margarops fuscatus fuscatus (Vieillot) 

Pearly-eyed Thrasher 

Fairly common on brush-covered hills in the eastern part of the 
island. A specimen was collected at Punta Salina December 28, and 
tw’o at Ensenada Honda the next day. All were males, and weighed 
91.2, 99 4, and 104.6 grams respectively. The first had eaten two 
red fruits known as muneco (apparently Cordia borinquensi&) ^ the 
latter tw'o stomachs contained fruits each of which had 2 coffee¬ 
like seeds. 

40. Coereha portoricensis sanctirthamae (Sundevall) 

Virgin Islands Honey Creeper 

Common and generally distributed. Three males collected 
weighed 9.3, 9.7 and 10.5 grams, and a female 9.4 grams. Two 
stomachs were empty. The other two had had fruit pulp 35 per 
cent, and small insects and spiders 65 per cent. 

41. Mmotilta variu (Linnaeus) 

Black and White Warbler 

One was observed at Punta Arena on December 24. 

24. Compsothlypis americana pusilla (Wilson) 

Northern Parula Warbler 

Very common, as many as fifty being observed in the course of 
a morning's collecting. Nine were collected for a study of plumage 
variation. Five males weighed 7,2, 7.3, 7.3, 7.3, and 7.5 grams 



548 THE JOURNAL OF AGRICULTURE OF THE UNIVERSITT OF P. R. 


(average, 7.32 grams), and three females 6.5, 7.1, and 7.1 grams 
(average 6.9 grams). One nnsexed bird weighed 8.0 grams. The 
nine stomachs eontained exelttsively insects and their larvae and 
eggs, and spiders. Lepidoptera were represented by caterpillars 
and the eggs of moths. Coleoptera of many kinds were found, 
including weevils, fleabeetles, and a small ladybird beetle, Scymnus 
floralis roseicalUs. Some Locustid eggs and various species of Diptera 
were also encountered. 

43. Dendroica petechia crudam Sundevall 
Puerto Rican Qolden Warbler 

Common, both in mangrove swamps and in dry brushy regions. 
A female weighing 10.9 grams was collected at Punta Arena on 
December 24, and a male weighing 10.7 grams at Puerto Negro on 
December 27. The stomachs of both contained comminuted insects. 

44. Dendroica coronata coronata (Linnaeus) 

Myrtle Warbler 

Two were observed in a mangrove swamp at Punta Arena De¬ 
cember 24, and one of them, a male, was collected. It weighed 
11.4 grams, and its stomach was filled with comminuted insects. 

45. Dendroica adelaidae Baird 
Adelaide’s Warbler 

Common on brush covered hills in the vicinities of Puerto Diablo, 
Punta Salina and Ensenada Honda, and a few were observed at 
Cayo Verdiales and Campana. They were noticeably very much 
shyer than on Puerto Rico, remaining hidden in t£e densest brush. 
It was as a result of much strenuous effort that three specimens 
were secured. Two males weighed 7.1 and 7.3 grams; the third 
was too damaged to save. The three stomachs contained insects and 
their eggs, caterpillars and spiders. Fleabeetles and Fulgoridae of 
the subfamily Issinae figured largely among the insects. Eight large 
moth eggs were found in one stomach. 

46. Dendroica discolor discolor (Vieillot) 

Prairie Warbler 

Common; observed in many localities. Males collected Decem¬ 
ber 26 at Puerto ‘Negro and the next day at Puerto Diablo each 
weighed 7.4 grams. Their stomachs contained exclusively insects 
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with the exception of one small spider. Diptera and Coleoptera 
predominate among the insects; a fleabeetle of the genus Nodonoius 
was detected in one of the stomachs. 

47. Seiurui mrocapUlug (Linnaeus) 

Oven-bird 

Males collected at Ensenada Honda December 29, and Campana 
December 31 weighed 19.6 and 17.2 grams respectively. Their 
stomachs containe 50 per cent of seeds and 50 per cent of beetles 
(BMimly weevils and Carabidae), in addition to sand and gravel. 

48. Seiurus noveboracensis noveboracensis (GmeHn) 
Water-thrush 

Observed frequently during the period of our visit. Females 
were collected at Punta Arena on December 24 and at Cayo Ver- 
diales on December 30, weighing 14.3 and 15.6 grams. The first had 
eaten 2 dragonfly naiads^ the second miscellaneous insects,, including 
Coleoptera. 

•49. Oporornis Philadelphia (Wilson) 

Mourning Warbler 

One was observed in a dense lowland thicket at Ensenada Honda 
on December 29, but it proved impossible to collect it 

50. Setophaga ruticilla (Linnaeus) 

Redstart 

A brilliant male was collected December 29 at Ensenada Honda. 
It weighed 7.6 grams, and its stomach contained exclusively insects 
and their eggs. Homoptera formed 70 per cent, including 2 leaf- 
hoppers, Colpoptera maculifrons, 5 moth eggs formed 10 per cent. 

51. Holoquiscalus niger brachypterus (Cassin) 

Puerto Rican Grackle 

Decidedly scarce and local at the time of our visit, though it was 
stated to be common at the time of cane harvesting. One was seen 
at Mosquito on December 24, and five at Cayo Verdiales on Decem¬ 
ber 30, of which three were collected. Of these an immature female 
weighed 53.5 grams, an immature male 54.9 grams, and an adult 
male 83.8 grams. Their stomachs contained 66 per cent of vegetable 
matter (fruits and laves) and 34 per cent of insects, mainly Co- 
leoptera and lepidopterous pupae. 



660 THE JOVBNAIi OF AOBtCULTintE OF THE VNIVERSITT OF P. E. 

53. Tiaris olivaeea IryanH (Ridway) 

Bryant’s Grassquit 

Comon in the vicinities of Gampana, Ensenada Honda and Gayo 
Verdiales. A male was collected at Gampana on December 26, and 
three males at Gayo Verdiales on December 30. They weighed 7.8, 
8.5, 7.7 and 7.6 grams respectively. Their stomachs contained amall 
seeds and sand. 

52. Tiaris bicolor omissa Jardine 
Garib Grassquit 

Abundant and generally distributed. A male weighed 9.7 grama 
and a female 10.2 grams. Their stomachs contained small seeds and 
sand. 

• 54. Ammodramus savannarum borinquensis Peters 
Puerto Rican Grasshopper Sparrow 

Two were noted in a grassy field dotted with brushy trees at 
Gayo Verdiales on December 30, but as it proved imposible to col¬ 
lect any to determine with certainty their subspecific identity, they 
are here listed under the name of borinquensis on the grounds of 
probability, no Grasshopper Sparrows having been previously re¬ 
ported from Vieques. 



NESTING OF THE PUERTO RICAN ORIOLE 

By Nina G. Spaulding 

The Puerto Rican Oriole (Icterus portoricensis Bryant) is pe¬ 
culiar to the island of Puerto Rico. It is a common resident of the 
finca at Algarrobo, between Vega Baja and Manati already described 
in my paper on Latimer’s Vireo. 

Song and call notes—Hhk species has a very pleasing song of 
distinctive oriole quality. It was rarely heard during the time in¬ 
cluded in these observations except at dawn, with a possible subdued 
repetition or two between daybreak and 7 A. M. The singing began 
at the first signs of light and lasted through the period of dusk. It 
ceased the instant that it was broad daylight. During the time that 
these observations were made, it began about 5 A. M. and ended about 
5.25 A. M The song W'as suggestive of the words. Merry Chevi — 
c*m out here. Squeaking, liquid gurgling notes were thrown in to 
embellish the main theme. These were inaudible at any distance. 
They occurred on the word here as follows. 1. Here ommitted en¬ 
tirely. 2. Pause between aut and here. 3. Chucks, squeaks, clear 
whistles or additional syllables uttered betw’een out and here. Chevi 
w^as the word audible at the greatest distance, and was tiiC one most 
fre<juently employed in the daytime songs. These latter were of 
rather infrequent occurrence. They were often subdued and con¬ 
sisted of portions of the early morning song, or of a variety of notes, 
sometimes not more than three, but recognizable by the quality of 
the tone. 

Althougli the song was of such jileasing quality, the call note was 
hoarser than that of the Mozanibiqnc [Holoquiscalus niger brachyp- 
terns (Cassin),] and was veiy similar. It was a harsh chuck, and was 
quite constantly heard in the vicinity of the nest throughout the 
breeding season. Both male and female uttered these notes, but one 
much more frequently than the other and in a louder tone. That one 
I believe to have been the male, since he was the one on guard. ^ 

Nest. —Nests of two pairs of this species were located in 1931. 
The first, found on April 22 contained an incubating bird within 7 
days of hatching; the second, seen on June 3 was occupied by 3 
young. The first was in a young, low cocoanut palm about a five 
minute walk from human habitation; the second was in a royal 

Ml 
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palm, about 25 feet in height that was situated at the foot of an 
abruptly sloping hill, at the crest of which was a house. 

Nests of these oAoles are especially difficult to find, due to both 
the altitude at which they build and to the manner of placing their 
nests. They build beneath the long drooping leaves of palm trees. 
The nest is a rather flattened out affair, packed so closely against 
the mid-rib that it easily eludes detection. This was well illustrated 
by the nest in the cocoanut palm. It was so well hidden that it 
barely escaped the tnachete. Some men had already slashed off two 
leaves on the tree, and were about to cut the third, when one of them 
saw the nest beneath the leaf, and fortunately witheld the knife. 
This was a particularly happy discovery since the tree was so young 
,that it was only about 15 feet in height, and the leaf utilized by the 
pair was one of the lowest on the tree, making it ideal for observa¬ 
tion. The leaf had a less acute upward slant than those above it, 
making the under side less exposed to view. 

The nest was located under the mid-rib at the highest point of 
its curve, and was 12 feet from the ground. The mid-rib ran north 
and south. On the east side, the pinnae were long, closely set and 
quite even. On the west, they were more jagged, and near the stem 
were quite short. The nest was composed of long, thread-like fibers, 
evidently taken from both the tattered edges of palm leaves and the 
matting which encircles the stems. That was the only material em¬ 
ployed with the exception of a makeshift lining of Tillandsia stems. 
The palm fibers were thickly matted and interwoven making a very 
durable nest, but inside there was a thin layer of slightly finer fibers 
that was not interwoven but that had been dropped in losely and 
then shaped by the bird’s body to form a shallow cup. It was 2^ 
inches deep and 4 inches in diameter at the rim. From it radiated 
4 straps, composed of the same matted material as the nest. They 
ran parallel to each other, about 7 inches apart, two extending south 
from the nest, parallel lo the mid-rib, and two north. The total 
length from the end of one strap to the end of the other, on the west 
side was 2 feet 4 inches. This included the nest. On the east side 
the total length of straps and nest was 2 feet inches. The num¬ 
ber of pinnae covered on the west side was 20, and on the east side, 24. 
These straps were secured to each of the 20 and 24 j^jnnae by a 
thread of palm fiber looped through the edge of each pinna, and 
what is most remarkable, the looping unfailingly occurred on the 
same side of the mid-rib of each pinna (the south). Not a single 
pinna was skipped the entire length of the straps. In width the 
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straps varied from ^ inch to 1 inch. The place of attachment on 
the east side measured 5 inches from the mid-rib, and 4 inches from 
the mid-rib on the west side. The nest hung 3 nches below the mid¬ 
rib. At one place an extension of the nest rim occurred and was 
utilized by the pair as a landing place. 

Eggs ,—Three eggs composed the clutch. They were very pale 
blue( almost white. One egg was a shade bluer than the other. 
The third egg had already hatched. The spots on the two eggs 
varied. On one, the larger end was completely washed with pale 
rufous brown, extending almost to the center of the egg. The re¬ 
mainder was sparsely sprinkled with small spots of the same color. 
The larger end of the other egg was wreathed with heavy splashes 
of almost seal brown, while the rest of it was lightly sprinkled with 
some small and some larger spots of the same color. One egg meas¬ 
ured 23^^ mm X mm; the other, 24 mm X 17 mm. 

Incubation .—This labor was performed by only one of the pair, 
presumably the female. The other did guard duty. Its special 
perch was about 60 feet from the nest and was a tall icaco sapling 
that arose from a dense group of the same species. It terminated 
in a dead twig. From that it had an extended view of the surround¬ 
ing territory, which it scanned with an eagle eye. At the appear¬ 
ance of any disturbing element it would set up a nervous reitera¬ 
tion of the chuck note. It learned to recognize my approach when 
yet a long way off. Whenever I was forced into the open from 
lack of the protection of wayside brush, the bird would set up an 
irritating series of protesting chucks. Neither would it be fooled 
by any blind, but would vigorously attempt to force out the con¬ 
cealed intruder by rapid repetition of the same note, and also by 
flying close about the blind. However, in spite of these manifesta¬ 
tions of displeasure, the normal activities at the nest were not often 
retarded. Sometimes the supposed used the guard tree as a stop¬ 
ping place, when en route to the nest. It was not an uncommon 
sight to see the pair perched there together. 

Wlien away from the nest the incubating bird was joined by its 
mate and both flew off together. A favorite feeding ground of the 
pair was a brushy tract, some distance from the nest, but their 
feeding territory seemed to have no well-defified boundary. Dead 
branches were favorite perches. 

Both the approach and departure from the nest by the incubat¬ 
ing oriole was accomplished very stealthily. The palm leaf con¬ 
cealed the bird so completely that many times it escaped unseen. 
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It evidently crept out of the nest between the pinnae or flew out 
between the shortest ones on the other side of the leaf from the ob¬ 
server. At other times it dropped down to within a foot or two of 
the ground, then dashed up and off. 

One day, at 12.55, a subdued song was heard. It consisted of a 
few notes of the early morning song. That was the only song noted 
during incubating activities. The only other sound emitted was the 
chuck note. That was occasionally heard both when the supposed 
female left the nest and when she returned, as well as when she was 
on the nest. On April 24, from 10.25 A. M. to 1.03 P. M. that note 
was recorded 6 times. 

Torrential showers of almost daily occurrence and the evasive 
escape of the female from the nest combined to so handicap observa¬ 
tions that the length of only two incubating periods were positively 
secured. One was of 41 minutes duration; the other, 28 minutes. 

Rearing of the Young —One egg was found hatched on April 
29, at 10:10 A. M. The young bird was not yet dry. An exces¬ 
sive, all-day rain prevented continued observations, so the exact time 
of the hatching of the other two eggs is not known. The young were 
first seen out of hte shell April 30, at 9.26 A. M. The supposed 
male now assumed in addition to guard duty, that of assistant pro¬ 
vider, while the supposed female acted as brooder and did her share 
of feeding the young. As far as the observer was able to ascertain 
the suppo.Hed male took no part in the brooding. 

Brooding occurred most frequently on the first day, April 30, 
During 2 hours, 6 minutes spent at the nest in the morning, the 
bird brooded 4 times. The longest period was 20 minutes, the short¬ 
est 9 minutes. The longest period off the nest was 40 minutes; the 
shortest, 22 minutes, averaging a brooding every SV/z minutes. In 
the afternoon from 4 to 5.25, there were 3 breedings, one lasting 8 
minutes, one 9 minutes, with the length of the last one which oc¬ 
curred at 5.25, undetermined. In the morning of the second day, 
during .‘I hours 20 minutes spent in observation, brooding occurred 
4 times, averaging one period every 50 minutes. The length of these 
jieriods in minutes was: 14, 11. 8, and 11, respectively. In the af¬ 
ternoon, during 2 hours, 15 minutes at the nest, only one brooding 
took place. It lasted 15 minutes. On the third day, only 2 broodings 
occurred, during 1 hour 52 minutes observation, an average of one 
every 56 minutes. There were no observations on the 4th day, and 
on the 5th day, only one brief period of 4 minutes was noted. No 
brooding occurred* after the 5th day. 
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The average frequency of feeding during the first 5 days while 
brooding was in progress was about once every 15 minutes. On the 
6th day, the frequency increased to an average of a feeding every 
6% minutes in the morning and every 5% minutes in the afternoon. 
This average held practically the same through the 7th and 8th 
days. No observations were made on the 9th and 10th days On 
the lltli da.\ feedings took place t' cry n*inut^s. Xo ohsei-va- 
tions occurred on the 12th day. On the 13th day, the last the young 
were in the nest, feedings averaged every 8^2 minutes in the morn* 
ing and every 4 minutes in the afternoon. Total average for the 
time observed was a feeding about every 6 minutes, after the 5th 
day Tw'iee on the second day, the supposed male was seen to carry 
insects to the brooding bird. That was the only time such behavior 
was noted. 

The favorite alighting place of the pair when en route to the 
nest was the mid-rib of the palm leaf, under which the nest was 
swung. There they w'ould sit, sometimes one alone, but many times 
both together, chucking, or drubbing insects, waiting until they 
considered it safe to approach the nest hidden below. 

When feeding the young, the pair often clung to the side of the 
nest, with tail curved under it They ah^o fed from the rim. A 
favorite landing place was that part of the nest rim that was par¬ 
ticularly wide If any disturbance were heard outside while the 
birds were within, they had the habit of clinging to the base of the 
nest, head down, and peering in all directions before venturing 
fortli. Exit was usually made by flight toward the stem end of the 
leaf, but sometimes from under the tip. 

Tlie pair showed greater annoyance at the presence of an ob¬ 
server than during incubation. Any attempt to approach the nest 
was provocative of rapid, excited chucks. 

As (luring incubation, the guard tree was frequently occupied 
by the supposed male, especially while the female was brooding. 
At limes he kept up a constant chucking; again, only an occasional 
note was heard. The chucl' note was often uttered near the nest, 
both as a scold and warning note and as a conversational note. Soilie- 
times it was loud and was uttered rapidly. At others it was casual 
and subdued. Both male and female emitted it, but the supposed 
female much less frequently than the male, and the tone was pitched 
lower and was softer. Both birds often chucked before going to 
the nest and immediately after leaving it. 
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Two long distance flights were noted. The first occurred at 2 
o'clock on the 5th day. The pair flew from the guard tree, high above 
the tree tops, over the open country toward the west, and out of 
sight. After 5 minutes, one alighted on the mid-rib with an insect 
dangling from his bill. Only one bird went on the second flight. 
That took place on Ihe 7th day. The bird was away 14 minutes* 
Excrement sacs were evidently eaten during the early care of 
the young. It was not until the 13th day that they were noted 
being carried out of the nest by the parents. At 12.23, 3.07, 3.54, 
and 4.20 peUets were carried from the the nest in the bill. 

As the time approached for the departure of the young from the 
nest, the pair became exceedingly nervous about my presence. 

The departure of the young from the nest was unwitnessed. It 
occurred on the 13th day of May, 14 days after the hatching of the 
first egg. Four days later one of the parents was seen searching for 
insects followed by one young fledgling. The latter was constantly 
emitting a loud call note, yeep yeep yeep. 

Young .—The general color of the freshly hatched young was red¬ 
dish orange. The center of the belly was mouse gray encircled by 
adjoining areas of red, yellow, orange and brown; the mandibles 
were pale orange edged with ivory white; the legs were orange; the 
nails and tip of the upper mandible were ivory white. 

The color of the ball of the eye was slate gray; the iris, orange 
and the pupil mouse gray. 

Natal down was sparse and was distributed in rows. A row fol¬ 
lowed the contour of each eye, next to the center axis of the head, 
beginning at the nostrils and terminating at the crown; one also 
foDowed the contour of the shoulder, elbow and hip joints on the 
upper surface. The margin of the 'wing was edged with it. Two 
tufts of hairs occurred at the knee joint, on the tail and on the nape 
of the neck. A row extended along the spine from the rump, half 
way to the head. On the belly a row followed the contour of each 
hip joint. The color of the down was pale gray, except that on 
the belly knee and elbow joints, which was white. 

On the 3rd day, the oldest nestling showed wing quills just 
pricking through. By the 4th day the two youngest had begun to 
develop them, also. Those on the oldest one were longer and the 
down on the spine was disappearing. 

When the young left the nest on the 14th day, the plumage was 
noted as follows; ‘head, very dark brown; back, a shade lighter 
than the head; rump and tail, brown; wings, slate gray, edged 
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with buff; breast, light buffy brown; belly bare; sides, ochre yel¬ 
low; under tail coverts, light yellow; general appearance, dark 
brown or slaty on top and buffy beneath. 

During the early part of their existence, the young made peeping 
sounds. This was first noted immediately after hatching, when one 
was in my hand. These sounds were inaudible on the first day 
from within the nest, but by the third day could be heard, if one 
were directly beneath it. By the 5th day they had increased in 
volume to such an extent that they were audible in the blind, sev¬ 
eral feet away. When the young heard their parents chucking on 
the mid-rib above them, they peeped lustily. By the 11th day they 
had developed a call note. It was emitted loudly and rapidly and 
was suggestive of the syllables, ti ti U, ti ti H teS, tit ti ti teS, When 
ou of the nest the call note was a loud yeep. 

The Royal Palm Nest ,—This nest, located on June 3, differed 
from that in the cocoanut palm, in that it had no radiating straps. 
It was attached to the leaf pinnae in only three places, with in¬ 
tervals of 4 pinnae and one pinna between attachments. It sug¬ 
gested a swinging basket. The heads of two young were visible above 
the rim. One of the parents was a bird in immature plumage. On 
June 9, one of the fledglings was found out of the nest in the bushes 
at the foot of the tree. On June 10, the*remaining two young were 
still in the nest, but one had climbed out on the platform like broad¬ 
ening of the nest rim between two of the attachments to the leaf. 
The other stood on the rim. The mature parent was seen to feed 
them, and was followed by the immature bird, which, after feeding 
carried out an excrement sac. During 42 minutes observation, the 
mature parent fed 4 times and removed excrement sacs twice. The 
immature bird fed once. However, the demands of the fledgling 
already out of the nest may account for the seeming neglect by the 
immature bird. At 9.40 one young was on the platform apparently 
eager to fly, but afraid. By 9.50, the other fledgling was standing 
on the nest rim. At 9.55, one climbed farther out over the rim, 
them clinging to the nest, turned around, with tail hanging down. 
That was enough of a venture for one time; both fledglings climbed 
back into the nest and settled down, out of sight. They were-fed 
twice, first by the immature parent, then by the mature one. After 
the latter flew, he chucked 20 times in a minute. 

At 3 P. M., on the same day, one of the parents was seen cling¬ 
ing to the very tip of the terminal shoot of the royal palm. One 
fledgling had vacated the nest altogether. The other was clinging 



668 THE JOURNAL OF AGRICULTUEE OF THE UNIVERSITT OF P. R. 

to the rim. One leg slipped; he drew it back as if afraid of falling, 
and climbed inside the nest, but was soon out again. This time he 
let go with his feet and tried his wings. He flew upward directly 
above the nest toward the mid-rib which was about 3 inches above 
him, then dropped back into the nest. Unfortunately, the flnal suc¬ 
cessful flight was unwitnessed, and was accomplished during a very 
few minutes absence from the nest. Upon return, the young were 
m the bushes at the foot of the palm, giving the yeep yecp call, and 
the parents were chucking nervously. 

Before closing 1 wish to extend my most grateful appreciation 
to Dr. Stuart T. Danforth for the reading of the manuscripts and 
for his interest and assistance in innumerable ways; to Miss Elsie 
Mae Willsey for the use of her attractive week-end house at Al- 
garrobo, which made possible these observations; and to the late 
Mr. William Burlingame for his hospitality and willing assistance 
rendered about the fmca. 

Jaffrey, New Hampshire. 



BOME OBSERVATIONS ON THE NESTING HABITS OF 
ADELAIDE’S WARBLER 

By Nina Q. Spaulding 

Adelaide’s Warbler (Dendroica adelaidae Baird) is a species 
that is endemic to the island of Puerto Rico and the adjacent island 
of Vieques It is a common resident at Algarrobo (between Manati 
and Ve^a Baja) on the same five-hundred acre finca already described 
in my paper on the nesting? habits of Latimer’s Vireo. The dense 
junprle of icaco brush so prevalent over the finca is a favorite haunt 
of both species. However, their preferences differ in one respect; 
while Latimer’s Vireo is to be found most frequently on the border 
of dense brush, Adelaide’s Warbler favors almost impenetrable tan¬ 
gles. It is found in dense growth scattered over pasture land. It 
was also a visitor in the tangled scrub about the house that had pur- 
pously been left in its native state.. It seemed undisturbed by the 
presence of man, all it asked to be a common visitor about the 
home was plenty of cover. 

Son(/.—The song of this species is a clear, rather loud trill. It 
has several variations, as follows: 

1. A rapid trill on one tone 

2. A rapid trill on one lone terminating with an upward in¬ 

flection 

3. A rapid trill on one tone terminating with a downward 

inflection. 

4. A rapid downward trill 

T). A downward trill followed by an ascending trill. 

(). A descending trill terminated by an emphatic upward in¬ 
flected wee 

7. A rapid trill on the same tone with a marked retardation 

on the downward inflected notes at the end, thus: chch^ 
chchch _ ch _ ch _ vh _ vh _ ch _ ch 

8. A song similar to that of the Nashville Warbler of North 

America. 

9. The next song can be best indicated by a downward trill, 
a ch-^ch^^ch, and an ascending wee, 

10. An up trill and a down trill, terminated with an emphatic, 
upward inflected hu-c. 

The frequency of the song of the male, during an hour’s observa¬ 
tion on the morning of February 10, 1931 was as follows: 10.29, 
10.38, 10.43, 10.48, 10.54, 10.59, 11.02, 11.23, 11.24, 11.26, 11,28, 
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11.31, 11.31%, 11.31%, 11.32, an average of once every 4% minutai^ 
the longest time between songs, being 9 minutes and the shortest^ 
being 15 seconds. On February 28, an Adelaide's Warbler wa* 
heard singing all the afternoon in a brushy pasture, south of the: 
house. 

My notes on the pre-nesting activities of this warbler are meager* 
Two were seen feeding together on March 9 in dense shrubs by bil 
algarroho tree. They uttered a weak chip as they searched rapidly^ 
among the leaves for insects, and sang occasionally. Again, on 
March 19, two were noted singing in close proximity. They an¬ 
swered one another. If they were a mated pair or two males, re¬ 
mains undetermined. It is possible that during courtship the female 
has a short period of singing. On March 24 a solitary male (sup¬ 
posedly) was noted singing and feeding. He dashed out in sights 
after an insect. The snap of his bill was like that made by the 
breaking of tiny dried twigs. On April 8, 1931, two birds were 
answering each other, separated only by a trail. They appeared to 
fly off in opposite directions which would indicate that they were 
both males. Thereby, any foregone conclusions that these pairs seen 
flying about in the early spring, feeding and singing responsively^ 
are mated pairs, is precluded, which leaves the problem as to any 
singing on the part of the female still unanswered. On April 11^ 
1930, from 9.30 to 10, two birds were note singing responsively m 
a cocoanut grove. Also, on that dale, a pair noted feeding together 
were not singing but were uttering the chip chip call note. As soon 
as one stopped, the other took it up. The latest record of responsive 
singing occurred on April 24, 1930. Two birds were singing in the 
bushes bordering the brook. One bird was in the dense shrubbery 
by the brook. The other was across a small open space in a clump 
of bushes. They were singing the different variations of their char¬ 
acteristic trill. After one sang the other replied instantly, sometimes 
by the same trill given by the first and sometimes by a different 
one. Once, the bird in the bushes by the brook flew across the open 
space into the clump of brushes where the other bird was feeding. 
The other chased it back, through the open space to its original 
feeding place by the brook, where the responsive singing continued 
uninterruptedly. If they were of the same or opposite sexes re¬ 
mains undetermined. 

Nesting Season ,—^We have a few records to help us to establish 
the length of thei nesting season of this bird. Wetmore (Scientific 
Survey of Porto Rico and the Virgin Islands, vol. IX, 1927, pt. 4^ 
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p. 517) places the breeding season in May and June. The only 
records made up to 1921 are by Bowdish in 1900, Wetmore, 1912, 
and Suothers in 1921. Wetmore reports breeding activities on Vie¬ 
ques as early as the latter part of March. The next record was 
made in 1924 by Danforth {Journal of the Department of Agri¬ 
culture of Porto Rico, X, 1926, p. 120). He reports finding a nest 
on May 6, and concludes that the birds apparently nest in May. 
However, there is evidence that breeding season extends over a longer 
period than those earlier records had led us to believe. Beatty 
(Journal of the Department of Agriculture of Puerto Rico, XV, 
1931, p. 29) records an Adelaide’s Warbler in the process of nest 
construction an early as April 14. On the 27th in the same month 
he located an incubating bird. More extended observations place 
the beginnings of nesting activities at a still earlier date. As early 
as April 9, (1931), I noted a pair of these warblers feeding juveniles 
that were evidently just out of the nest. They were also observed 
on the 11th, 12th and 24th. From this data we may conclude that 
the nest building season may begin at quite an early date in March. 
According o Wetmore’s observations on Vieques, it would seem that 
the nesting period covers practically the same length of time on the 
two islands. 

Nest, —Nests of this warbler proved exceedingly difficult to find. 
This was due to three reasons: their singing habits are such that 
they are of no aid at all in locating a nest; their nests are placed 
in such impenetrable, brushy tangles that one does not naturally 
walk in those places; they are so well concealed that if one passed 
a nest, the chances are that he would not see it. In view of these 
facts, I feel myself fortunate to have located even one during the 
three winters spent on the finca. That eventful occasion happened 
on the afternoon of May 7, 1930, and was probably due to the fact 
that the bird had inadvertently placed its nest not far from a.trail, 
where there was a slight opening into the brush. A bulgy appear¬ 
ance among a thick cluster of leaves, near the top of an icaco shoot, 
about ten feet in height, aroused suspicion. Upon nearer approach, 
it proved to be the long-sought nest of this species. It contained an 
incubating bird, and was so well screened from view, that after com¬ 
pletely encircling it, only one place was found sufficiently exposed 
for observation. There, between the leaves, the tail and back of an 
incubating bird could be indistinctly seen. 

This nest was situated in the tallest of the surrounding icaco 
saplings. It leaned at an angle of about 45 degrees. Its terminal 
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fork consisted of a bunch of three or four upright twigs, heavily 
foliaged It was in the midst of these that the bird had placed 
her nest. These twigs gave ample support, sustaining the nest in 
an upright position above the main stem, and the heavy foliage 
almost entirely concealed it It was about 8 feet above the ground 
The nest was a closely woven, cup-shaped affair, and was composed 
of soft grass densely interwoven except on the outside at the base, 
where it was rather loose and dangling, and was composed of the 
coarser seed-stalks of grasses that ^^ere soft and tattered, being 
partially dessicated. Jt was lined with feathers. 

Ornithological literature yields meager and varying reports on 
the nest of this species Referring to the publications already men¬ 
tioned, Ave find the folloAving, which for comparison I have arranged 
AS follows: 


Authority 

Elevation 

Main Composition 

Lining 

Wetmore 

4 ft. 

gray moss 

fine grass 

Danforth 

3 ft. 

soft grass 

none 

Beatty (2 

6 ft. 

soft grass 

feathers and 

nests) 

The writer 

8 ft. 

soft grass 

[ 

hair 

feathers 


Note the close agreement of Beatty’s and the writer’s reports. 
In the case of one of Beatty’s nests, however, he found some cotton 
added to the feathers In regard to Danforth’s nest, as he says it 
was unoccupied may I venture to sugge.st that it was unfinished. 
The description of Wetmore’s nest, which was also an unoccupied 
one suggests that of a Latimer’s Vireo, except that no mention is 
made of the Tillandsia stems always used as the main composition in 
nests of this species. In view Of reports on nests that were actually 
•occupied, a question is raised, not satisfactorily answered, as to the 
•employment of moss in the nest of this species. 

Nest measurements were as follows: 

I Inside I%" X ^V 2 
Diameter J 

I Outside 21/2" X 21/4 

Outside 

Depth < 

j Inside 1^^" 
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Eggs .—The clutch observed consisted of 3 eggs. They were 
white sprinkled with small dots of reddish brown. A wreath of 
heavy splashes of the same color encircled the larger end. One egg 
measured as follows; 14^^ mm X H mm. Only the one was meas¬ 
ured due to fear of desertion on the part of the incubating bird. 

Incubation .—This activity was allotted to the female, a conclu¬ 
sion reached because of the fact that the setting bird did not sing. 
When found on May 7, the eggs were within 11 days of hatching. 
During the first four days the api)roach to the nest was accomplished 
by alighting directly on the nest rim. On the 5th day, at 4.49 P. M., 
the bird came sneaking up the twigs behind the leaves, and stealthily 
crept into the nest from the farther side. From that time, this was 
her usual method of approach. When departing from the nest she 
usually dropped down into the bushes, but sometimes flew directly 
into the brush beyond. On May 15, when the eggs were within 3 
days of hatching she showed greater caution on leaving the nest, 
by looking in every direction before flying or sliping down into the 
bushes. Until this day, she had kept herself absolutely invisible 
when away from the nest, but on the morning of the 15th at 10.04, 
when ready to leave il she spread her wings when in a sitting posi¬ 
tion and slowly crept out, behind some leaves, then down the 
branch about a foot, where she stood fot a few seconds. She cap¬ 
tured an insect, then keenly inspected the leaves for more, after 
A\hich, she crept back up the twig and into the nest The time out 
was 2 minutes Later, at 11, she flew out of the nest and out of 
sight but m 1 minute was visible on a twig below it She pecked 
at a leaf once or twice. In 3 minutes she was back in the nest» 
and again, on the some day, when she was off for 26 minutes, she 
was within siglit of and not far from the nest during the last four 
minutes of her absence. 

As to restlessness, her behavior on the nest varied. On May 11, 
she sal (juietly in the morning until noon, when she began to show 
distress from the heat of the broiling noonday sun, by sitting with 
her bill open. The sun's rays fell between the icaco leaves directly 
upon her. At 12.32, she was sitting protractedly with bill open. 
At 12.38, she raised herself above the nest, and spread her wings, 
as if either for relief from the heat, or to cool the eggs. After 3 
minutes, she preened, spreading on wing, then sat with bill wide 
open. 5 minutes later, she raised herself as if to admit air, and in 
3 minutes, changed her position so that she was sitting with her 
side toward me instead of her tail. This position was maintained 
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for 7 minutes, when she changed again to her usual position, with 
tail toward me. Observations ceased at 12.57. On the 14th and 
15th, when observations were resumed she was normaUy quiet. How¬ 
ever, on the 16th, she became exceedingly restless. She was con¬ 
stantly rising, then settling, tucking her head under her breast, 
stretching her head over the rim of the nest and looking all around. 
The temperature that day was 99 degrees in the shade. 

The following morning. May 17, the extreme nervousness of the 
bird noted on the 16th was lacking. She was incubating on my 
arrival and remained thus for 36 minutes sitting very quietly. 

She was still feeling the effect of the heat, for her bill was open 
upon my approach and she at once arose and remained standing 
during 4 minutes. She turned the eggs 3 times during the morning. 
This was the day preceeding the hatching of the eggs. 

The length of the incubating periods varied from 20 minutes to 
36 minutes. The average for one period was 26 minutes. 14 hours 
27 minutes was the total time spent in observation during incuba¬ 
tion. The female incubated a total of 7 hours 12 minutes or about 
half of the total time of observation. 

The male proved himself an adept at complete concealment dur¬ 
ing this time. Not once was even a glimpse of him obtained. He 
sang, but chiefly over in the brushy tract that lay across the trail 
from the nest. Occasionally, however, he was heard in bushes ad¬ 
jacent to the nest, but he was such a wanderer and his songs were 
so infrequent that one could never locate his nest, by following his 
voice. 

Rearing of the Young .—The eggs hatched on May 18, 11 days 
after the nest was found. Both ppents shared in the care of the 
offspring. The similarity in the plumage precludes any definite 
statement in regard to the first appearance of the male at the nest. 
On May 19, the day after hatching, at 3,55 P. M., the first positive 
knowledge was obtained on that score when both birds appeared 
at the same time, and one of them sang, thus proving himself to be 
the male. At 4.02, one of the pair fed ahd brooded. At 4.06, the 
male sang, proving that it was the female who was on the nest. 
When she heard him, she perked up her head and slipped off. At 
4.10, both birds again arrived at the nest. One of them fed the 
young, and then the other crept inside and brooded. At 4.17, the 
brooding bird flew and the young were left uncovered. The nest 
was vacated by the parents for 24 minutes, though one feeding oc¬ 
curred during that time. At 4.41, the pair again arrived at the nest 
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together one feeding and the other brooding as before. No singing 
was not^ while this bird was on the nest. I concluded that the 
brooding bird was the male and that he shared in the brooding as 
well as in the feeding. 

Excrement was eaten 5 times from 9.30 to 11.50 in the morning 
and twice from 2.30 to 5.32, in the afternoon. During that time, 
there were 17 periods of brooding, the longest lasting 17 minutes, 
and the shortest, 3 minutes. The average length of a brooding pe¬ 
riod was 8 minutes, 45 seconds. The longest time the young were 
left uncovered was 29 minutes; the shortest, 4 minutes, the average 
being 13 minutes 22 seconds. Feedings averaged every 17 minutes 
53 seconds. 

On the following day, May 20, observations were made from 9.25 
to 12 Not once did both of the birds arrive at the nest at the same 
time. At 11.46, when the brooding bird flew, the mate instantly 
arrived at the nest with insects, proving that both birds were work¬ 
ing. There were 6 periods of brooding, during 3 of which, there 
was no singing on the part of the bird off the nest, possibly indicating 
that the brooding bird was the male though it was not positive proof. 
The length of the 6 brooding periods in minutes was 3, 15, 13, 15, 9 
and 6, respectively. The periods wheu^he female was known to be 
brooding because the male was heard singing, were longer than when 
no singing was heard, being the periods that were 15, 13 and 15 
minutes in duration. Brooding periods averaged 10 minutes 10 sec¬ 
onds as compared with 8 minutes 45 seconds on the previous day. 
The longest time that the young were left uncovered was 25 minutes 
and the shortest 7 minutes, as compared with 29 minutes and 4 
minutes on the previous day. The average time uncovered was 15 
minutes 40 seconds. Feeding occurred 18 times averaging every 
811/18 minutes as compared with every 17 minutes 15 seconds on 
the previous day. Times between fedings in minutes were 4, .2, 4, 
5, 2, 3, 2, 3, 22, 16, 35, 2, 7, 15, 9, 4, 5 and 9 respectively. The 
longest were during the brooding periods, when the young were 
never fed, with the exception of one occasion, subsequently noted. 

Excrement was eaten by the bird before entering to broods At 
10.07, for the first time a sac was carried out of the nest into the 
bushes, and dropped. The male averaged a song every 9^^ minutes. 
Two periods of unusual frequency occurred, the first lasting from 
10.45 to 11.01. He sang 35 times, averaging a song every 7 seconds. 
The second period began at 11.46 and ceased at 11.54, when one of 
the pair began to brood. No more singing occurred while the brood- 
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ing was in progress. The insects fed were larger than on the first 
dy, most loads being visible as they protruded from the bird’s bill 

On May 21, the third day, two changes in behavior on the part 
of the parents were noted. The minute the brooding bird flew the 
mate took her place, and once the mate brought the brooding bird 
an insect, who in turn fed it to the young. When a camera was 
set up, the brooding bird remained tenaciously on the nest until 
it was directly in front of and very close to her, when she flew. 

It was a long time before either of the pair returned. Scolding 

notes and an occasional song could be heard, until finally, one ven¬ 
tured up the branch below the nest, but was too frightened to enter. 
After a few minutes another attempt was made with the same result. 
The third attempt was successful. One of the pair crept up the 
branch to ihe nest rim and fed the hungry young. Insects were 
then brought 4 times in quick succession. The click of the camera 
was unheeded by the busy pair. 

Tt will be noted that these warblers offered no resistance when 
the nest was approached. However, in time of extreme danger they 
became ardent defenders of their offspring, even to risking their own 
lives. It was not by direct attack, but by behaving in such a man¬ 
ner as to attract attention to hemselves, and thus away from the 

young. An exhibition of this sort occurred the first day the young 
were out of the eggs. The owner of the finca inadvertently passed 
directly in front of the nest when mounted on his horse. He did 
not see it, but his eye was at once attracted to something fluttering 
in the grass at his horse’s feet, which he soon made out to be a bird. 
Then he saw the nest and that it contained young birds. The parent 
had made as big a commotion as a small bird could, to draw atten¬ 
tion away from her newly hatched young. 

On May 21, it was noted that the excrement sacs were both eaten 
and carried away by the parents. 

An examination of tJie young, when 6 days old disclosed a row 
of black pin feathers tipped with white extending down the spine. 
Similar ones were also visible through the down on the head. On 
the sides, directly below the wings was a row of yellow pin feathers. 
The wings were bare. The bill as dark gray edged with white. 
Legs and feet were gray. Unfortunately observations during the 
remaining days of the nesting cycle were prevented by the necessity 
of other duties which prevented the author from continuing her 
observations. 
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NEW EUPTEBTOINE LEAFHOPPESB FROM PUERTO RIOO 
(Homoptera—Cicadellidae) 

By P. W. Oman, 

United States Department of Agriculture, Bureau of Entomology 
and Plant Quarantine. 

Included in this paper are descriptions of five apparently new 
Eupteryginae for which names have been requested. Two of the 
species, Dikraneura cedrelae and Empoasca papayae, are reported 
to be of considerable economic importance. Thanks are due Dr. L. F. 
Martorell and Dr. J. II. Jensen for furnishing additional specimens 
of these two species upon request. 

Protalebra bnumea, nsp. 

Figure 1 

In size and general form resembling Protalebra octolineata Baker, but 
darker brown m color and with the color pattern somewhat like that of Pro- 
talehra omega Van D. Length 2.6-2.75 mm. 

General ground color brown; face, legs, disk of crown, and portions of 
pronotum and ecutellum paler. Fore wing with a broad, fuscous-bordered, 
cream to ivory vitta curving from near apex of scutellum to middle of costal 
margin and then back to commissural line near apex of clavus, the vittae on 
the two fore wings thus forming an irregular ovate mark; a small, irregular, 
ivory spot at apex of clavus and a larger one opposite this on the costal margin, 
both partly bordered with fuscous; apical cells smoky subhyaline. 

Head slightly narrower than pronotum; crown short and bluntly rounded. 
Lateral margins of pronotum diverging posteriorly, posterior margin shallowly 
concave. Fore wings relatively short and broad. Seventh sternite of female 
much longer than preceding sternite, posterior margin with a short, triangular 
projection medially. Male plates smaller than those of octolineata but relatively 
broad basally and tapering gradually to blunt tips. 

Aedeagus very broad and rather short, distal portion curved abruptly .up¬ 
ward, apex with a pair of short, finger-like processes which extend laterad and 
slightly cephalad. Connective very short. Style stout, slightly curved, notched 
on outer margin distally and with tip bent outward. 

Holotype male, allotype female, and 1 male and 1 female para* 
type from VUlalba, Puerto Rico, June 28,1934, R. G. Oakley. Types 
in collection of the United States National Museum (Cat. No. 52086). 

M7 
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Jonuna neascripta, n. sp. 

Figure 2 

Belated to Joruma ascripta McAteOi with which it agrees in general habitus 
and wing venation, but slightly smaller and with the male plates broader, 
shorter, and bent upward posteriorly. Length 2.5 mm. 

Anterior margin of head between eyes bright red; eyes dull red to brown 
above, sordid yellow below. Face and legs pale yellow. Grown, pronotum, and 
scutellum sordid brownish-yellow, the scutellum with a pair of triangular fus¬ 
cous marks basally. Fore wing sordid yellow on basal one-half, with an ex¬ 
tension of this color along costal margin to first cross-vein; remainder of fore 
wing smoky fuscous subhyaline. Hind wing smoky subhyaline. Abdomen brown 
to yellowish-brown. 

Crown bluntly rounded, median length less than basal width. Pronotum 
short and broad, scutellum relatively large. Wings shorter than in ascripta. 
Posterior margin of seventh stemite of female triangularly produced. Male 
valve voiy small; plates rather broad, not slender and finger-like as in ascripta, 
and with the distal one-third bent abruptly upward. 

Aedeagufl relatively short; middle portion broadened for muscular attach¬ 
ment and bearing a pair of slender, blunt-tipped processes which extend cau- 
dally; terminal portion carrying ejaculatory duct short and curved upward. 
Style broad medially, with a slender, hair-like seta arising on outer margin 
beyond middle and extending backward and outward. Distal portion of stylo 
long, slender, and sharply pointed. 

Holotype male, allotype female, and 1 male paratype from Ma- 
nati, Puerto Rico, May 2, 1933, on ‘‘hicaco’^, Chrysdhalanus icaco L. 
One male paratype from D^Abadic, Trinidad, Oct. 15,1918, H. Morri¬ 
son (A 761). Types in collection of the United States National 
Museum (Cat. No. 52087). 

Dikraneura lentrbsemae, n. sp. 

Figures 3, 4 

Related to Dikraneura dehilis McAtee but slightly larger and with a much 
longer head. A small, slender species without distinct color markings. Length 
2.75 mm. 

General color pale yellowish-white, sides of thorax and portions of face 
below antennae pale yellow. Fore wing hyaline with an iridescent golden tinge; 
apical region with indefinite smoky marks in the form of an oblique dash in 
the outer apical cell, a spot at the base of the second apical cell, and a faint 
submarginal stripe. 

• Crown distinctly longer medially than basal width, disk nearly flat, anterior 
margin broadly rounded to the face. Pronotum about as long as crown; lateral 
margins nearly straight, diverging slightly posteriorly; posterior margin shal¬ 
lowly concave. Lateral margins of seventh sternite of female short, posterior 
margin bluntly, triangularly produced. Male valve small, plates broad basally, 
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Steinial apodemes of male unuanallp long, reaching nearly to nuddle of 
sixth segment, apices bluntly rounded. Dorsal spine directed caudad, tip curved 
downward. Aedeagus with its two slender accessory processes curved upward 
porteriorly. Style relatively stout, tip curved downward and bluntly pointed. 
Anal tube with several long, filamentous setae distally. 

Holotype male, allotype female, and 1 male and 1 female para- 
type from Mayaguez, Puerto Rico, Jan 17, 1936, swept from Con- 
trosema {Bradburya auct) by P M. Wadley One female paratype 
from Pueblo Viejo, Puerto Rico, Dec 18, 1935, collected at light by 
W. A. Hoffman. Types in colection of the United States National 
Museum (Cat. No 52088). 

Dikraneura cedrelae, n sp. 

Figures 5, 6, 7, 8 

Related to Dikranettra fulva Osborn but slenderer, not so distinctly flat¬ 
tened, and without the distinctly fulvous ground color. Length 3-3.25 mm. 

General ground color pale strammeus above, yellowish-white below. Eyes 
dull reddish brown. Fore wing with a pair of smoky fuscous spots distally, one 
each in the outer and inner apical cells. Tip of ovipositor sheath black 

Crown only slightly convex, anterior margin bluntly angled medially, median 
length about twice length next to eye. Pronotum broad, lateral margins nearly 
straight, posterior margin shallowly concave. *3Posterior margin of seventh 
sternite of female irregularly rounded, with a faint notch medially Male valve 
unusually large, about one half as long as its basal width, posterior margin 
rounded, with a very faint median notch. Male plates rather slender, not 
contiguous on basal one half. 

Sternal apodemes of male relatively short, reaching to base of fifth seg 
ment, apices bluntly rounded. Dorsal spines of male pygofer directly obliquely 
inward and backward, curving first ventrad and then dorsad Aedeagus slender, 
the portion cairying the ejaculatory duct short and curved upward, distal por¬ 
tion of aedeagus consisting of a pair of slender, spine like processes directed 
backward and slightly upward. Style broad at middle, distal portion slender, 
apex slightly broadened. 

Fifth instar nymph broad and distinctly flattened, length 2.75 mm. Crown 
nearly quadrangular, slightly broader anteriorly, anterior margin with five pairs 
of short, blunt, tooth like projections, lateral margins each with a small projec¬ 
tion just in front of antenna. Ground color pale strammeus with fuscous to 
black marks as follows: Narrow anterior border of crown; a transverse row 
of four spots on ciown between antennae, another on base of crown, and one 
on each of the three thoracic segments; elongate spots on wing pads of fore 
wings; a basal spot on each wing pad of hind wmgs; a spot on the lateral 

margin of each tergite from the third to the eighth mdusive; a pair of 

small spots near the median line on the eighth tergite; a pair of large spots 
near the median line on the ninth tergite; a spot covering the tip of the ab¬ 
domen; small irregular basal spots on both fore and middle tibiae; and a 

stripe on posterior tibia along base of spines. 



570 THE JOtTBHAL OF AOBtOXHiTURE OF THE UHIVEBSITT OF P. B. 

Holotype male, allotjnpe female, and numerous paratype includ¬ 
ing specimens of both sexes from Dona Juana Plantation at Yillalba, 
Puerto Rico, March 2,1937. Other paratypes from Aibonito, Puerto 
Rico, March 2, 1937, and Maricao Insular Forest, Maricao, Puerto 
Rico, Dec. 15,1937. All specimens collected by L. P. Martorell from 
Cedrela odorata L. Types in collection of the United States Na¬ 
tional Museum Cat. No. 52089. 

Empoasca papayae, n.sp. 

FioxntES 9, 10 

Size and general form of Empoasca fahae (Harr.) but with well developed 
dorsal spines and with each lateral process having a short, sharp projection 
just basad of the curved, pointed apex. Length 3-3.25 mm. 

General color pale iridescent green with irregular greenish-white areas on 
head and thorax. Crown slightly less produced anteriorly than in fahae, 
Male plates typical for the genus. The female of what appears to be this 
species has the posterior margin of the seventh stemite produced and evenly 
rounded. 

Sternal apodemes of male small and inconspicuous. Tergal apodemes irreg¬ 
ularly quadrangular in outline, curved ventrad laterally* Dorsal spine straight 
or nearly so, tapering gradually to a blunt point. Lateral process curving up¬ 
ward in lateral view, with a spine-like projection in a dorso-lateral position 
just before apex, and apex pointed and strongly recurved. Apex of style 
sharply pointed, curved laterad distally. 

Holotype male and 6 male paratype from Mayaguez, Puerto Rico, 
March 25, 1937. (P. R. No. 2010). Also 2 male paratype from the 
same locality, Feb. 5, 1937 (P. R. No. 1789). Nymphs and females 
associated with the males appear to be the same species. All ma¬ 
terial collected by J. H. Jensen on Carica papaya L., and reported 
to be associated with the “bunchy-top disease” of papaya. Type in 
colection of the United States National Museum (Cat. No. 52090). 
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Explanation op Plates 

Pig. 1.—Aedeagus, connective, and styles of Protalebra brumea. 
Fig. 2.—Aedeagus, connective, and tyles of Joruma neascripta. 
Pig. 3.—Sternal apodemes of male of Dikraneura centrosemae. 
Pig. 4.—Lateral view of male genital capsule of Dikramura cen¬ 
trosemae. 

Pig. 5.—^Head of fifth instar nymph of Dikremewa cedrelae. 
Pig. 6.—Sternal apodemes of male otlDikraneura cedrelae. 

Pig. 7. Dorsal view of male genital capsule of Dikramwra ce¬ 
drelae. 

Pig. 8.—^Lateral view of aedeagus of Dikraneura cedrelae. 

Pig. 9.—Ventral view of male genital capsules of Empoasca pa- 
payae. 

Pig. 10.—^Lateral view of male genital capsule of Empoasca pa- 

payae. 
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A raw FUNGUS ON FICV8 NITIDA THUNB 


John a. Jxthp, Oraduate Student, 

University of Pennsylvania. 

While visiting at the Agricultural Experiment Station in Rio 
Fiedras during the summer of 1936 the writer became interested 
in a fungus appearing upon Ficus mtida Thunb. which had been 
sent to the laboratory for identification. Subsequent study of the 
organism at the botanical laboratory of the University of Penn¬ 
sylvania indicated that it was an unreported species of Hypoxylon. 
The name Hypoxylon horinquensis is proposed by the writer and the 
species is herewith described: 

Hypoxylon horvnquensis sp. nov. Stroma latissime effsa, carbo- 
naceo, nitida, subsuperficiale in trunci ramorumque cortice, aliquid 
seabra propter ostiolis papillis, extus intusque nigrum. Peritheciis 
prerique, ovoides-oblongis, .2—.4 mm. lata. Ascis cyliudraceis, den- 
sissime stipatis, brevissime stipatatis, aparaphysatibus, 130-160 X 
7-8p, octosporis. Sporidiis monostichis. subacutis, fusiformibus v. 
ovatis, saepe ine(iualateralbus, subflavis, 16-18 X 3.5-5|i. Hab. in 
ramis truncibusque Pici nitidi in Puerto Rico. 

Stroma broadly effused, carbonaceous, shining, subsuperficial in 
bark of the trunk and branches; somewhat rough due to the papillate 
ostioles; black within and without. Perithecia numerous, avoid- 
oblong, .2—.4 mm. wide. Asci cylindrical, very densely crowded, 
very short stiped, 130-160 X 7-8u, eight spored. Ascospores monos- 
tichous, subacute, fusiform or ovate, often inequilateral, yellowish, 
16-18 X 3.5-f)p. Habitat in branches and trunks of Ficus nitida in 
Puerto Rico. 

The stroma in gross form bears some resemblance to both Eutypa 
erumpens Massee and Nummularia tinctor Berk and, since these 
fungi are also found in many of the islands of tlie Wset Indies, a 
careful examination should be made of diseased Ficus in order that 
the organism involved may be correctly determined. Eutypa erum¬ 
pens has been reported as occurring on Ficus nitida and Cacao in 
Trinidad. 

Is is quite diffcult in many cases to identify the genus of a fungus 
in the group of the Spheriales which includes Eutypa, Diatrype, 
Hypoxylon and Nummularia, as they are similar in many respects 

m 
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and have transitional forms of which the generic status is debatable. 
Hypozylon horinquensis corresponds in certain respects to Nummu- 
lana tinctor and perhaps should be regarded as a NvmmuUuria, but 
the writer is included to consider Nunmularia an invalid genus. 
Ellis & Everhart (1) refer to the genus as being too close to Hy- 
jpoxylon in many of its forms and Miller (2), points out that the 
oonidial layer actually arises in the same manner in both genera, 
although it was upon this character that the two genera were origin¬ 
ally separated. Nummularia supposedly possesses a substromal ooni¬ 
dial layer which is not found in Hypozylon, but Miller has proved 
this distinction to be fallacious and concludes: “It is only logical to 
place the species that were taken out of Hypozylon and placed in 
Nmmularia back in Hypozylon.” The writer concurs with this 
point of view and accordingly has placed the fungus from Ficus in 
the genus Hypozylon. 

Hypozylon horinquensis forms an unusually large stroma on its 
host. The average dimentions were not included in the description. 
a.s there was not enough material available to make a significant 
average, but a single stromatic surface of 1 dm. in width by 1-3 
dm. in length might be expected when occurring on a limb or trunk 
of a sufficiently large diameter. 

Botanical Laboratory 
University of Pennsylvania 
Philadelphia, Pa. 

1. CoUens, A. E. Dept, of Agri. of Trinidad, (n.s.) 61:33-43, 1909. 

2. Ellis & Everhart North American Pyrenomycetes. Newfield 1892. 

3. Miller, J. M. Biologic Studies in the Spheriales. 

Mycologia 20:1928. 
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Explanation op Plates 

Pig. 1.—Stroma on wood of Fieus mtida. 

Pig. 2.—Aseospores of Hypoxylon borinquensis sp. n. 

Pig. 3.—Habitat drawing. 

Pig. 4.—Surface of stroma showing ostioles. Enlarged. 

Pig. 5.—Diagramatic section through stroma. Asci omitted. 
Pig. 6 .—Ascus of H. borinquensis. 

Pig. 7.—Aseospores 








THE ANT, MONOMOBIVM CABBONABIUM EBENINUM FO- 

BEL, IN A NEW BOLE; AS PBEDATOB ON THE EGG- 
OLUSTEBS OP DIATBAEA 8ACCHABALI8 P. IN 
PUEBTO BIOAN OANE FIELDS 

By 

Qboroe N. Wolcott, EniomologiMt, 
and 

Luis F. Mabtorell, Assistant Entomologist, 

One-sixth of the nearly 9,000 egg-clusters of the sugar-cane moth- 
borer, Diatraea saccharalis P., collected between September 1936 and 
September 1937 in the cane fields of Puerto Rico, had been partly or 
completely devoured by some predaceous animal at the time of obser¬ 
vation. The mere presence of a moth-borer egg-mass on the cane leaf 
often causes the eventual appearance of a chlorotic spot in the leaf 
tissue, and many such chlorotic spots shaped like egg-clusters were 
noted but could not be included in the count because no bit of egg¬ 
shell remained to prove definitely that an egg-mass had previously 
rested there. Sometimes the predaceous-animal had left the merest 
rim of chorion; more often the entire lower layer of the egg-shell 
remained attached to the leaf. Sometimes only part of the egg- 
cluster had been eaten, and under these circumstances it was possible 
to note that it apparently made little difference to the animal feed¬ 
ing upon them whetlier the eggs were fresh and unparasitized, or 
whether they were black from the attack of Trichogramma mmutwm 
Riley. Egg-masses from which the caterpillars had hatched, and 
those from which the parasites had emerged were also often eaten, but 
rarely consumed so completely and neatly: in many cases they were 
merely bitten into and messed up. 

The observations on the presence of moth-borer egg-clusters were 
made during each month of the year in every important cane-produc¬ 
ing section of the Island. Listing every eaten egg-cluster by local¬ 
ities indicates little difference in geographic distribution. To be sure, 
the Ponce region with 150 eaten egg-clusters, the (luayama-Yauco re¬ 
gion with an equal number and the (Juanica-Yauco region with 123, 
seems to in<iicate a somewhat greater abundance in the semi-xerophytic 
South Coast than 120 in the Toa Baja-Dorado region and 107 in 
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the Axecibo region, but the total of all North Coast observations is 
more than for the South Coast. Noting all the instances where more 
than half of all the egg-clusters observed in the field had been eaten 
indicates quite a chance distribution, as do also the few instances 
where all egg-clusters had been eaten. The greatest number of eaten 
egg-clusters collected in an hour was at Toa Baja on February 23, 
1937, where, out of a total of 70, those eaten numbered 30. 

The differences in the completeness and neatness with which egg- 
clusters were eaten suggested that more than one kind of organism 
might be responsible. The Coccinellid beetle, Cyeloneda sa/nguinea 
L., is a common insect in cane fields, being an important predator 
on the yellow aphis, Sipha flava Forbes. Presumably it could eat 
other bits of animal matter of equivalent size, but it has never been 
observed in the field feeding on moth-borer eggs, and when confined 
with them in a cage, did not eat them. The beautiful red and blue 
Lycid beetle, ThonaJmus chevrolati Bourgeois, of which nothing is 
specifically known as to its food-habits (altho they are supposed to 
be predaceous), is common in fields of young cane in the Gudnica 
region, but, tested in a cage experiment, also gave negative results. 

In a field of young ratoon cane near Rio Piedras, examined on 
October 1, 1936 by the junior writer, small black ants were noted 
feeding on a partly parasitized egg-cluster. Specimens submitted 
to Dr. M. R. Smith were identified by him as Monomorivm carbonor 
Hum F. Smith, subsp. ebeivinum Forel. Ants of this species (as 
determined by the writers) were repeatedly noted subsequently feed¬ 
ing on egg-clusters altho the field nptes record only the following. at 
Isabela on December 23, 1936 eating fresh eggs; at Toa Baja, May 
4th, 1937, eating parasitized eggs; at Quebradillas on July 15th, 
also eating parasitized eggs; and at Yabucoa on July 29th, eating 
the egg-shells of a hatched cluster. It is possible that some other 
predator may be responsible for some of the eaten egg-clusters, but 
at this minute black ant is the only organism which has been actually 
seen in the field eating the eggs, and as the records show that it 
feeds on fresh, parasitized and hatched eggs, it would appear prob¬ 
able that it is responsible for most, if not all of the destruction noted. 
Monomorium carbonarium ebemnvim is a common ant in all parts 
of Puerto Rico, living in various places besides cane fields. In canc 
fields, its previously recorded activities were to nest under the leaf- 



THE ANT, monomorium carhonarium eh^ninum 


579 


sheaths of cane and in moth-borer tunnels in the stalks of cane, 
and to attend the yellow aphis, Sipha flava Forbes. It has not 
previously been observed feeding on the egg-masses of Diatraea sac- 
charalis F., yet the number of them eaten in Puerto Rico is so large 
that, were this ant more discriminating in its choice of the character 
of the eggs (whether fresh, parasitized or merely shells) on which 
it feeds, it would be a factor of importance in the natural control 
of the moth-borer of sugar-cane. In the fields, or at the times wlien 
the wasp parasite, Trichogramma minutum Riley, is scarce or absent, 
however, this ant appears to be the only natural agent tending to 
reduce their numbers, and, under these conditions and in this phase 
of its activities, is unquestionably beneficial to the interests of the 
cane-grower. 




THE BBACKISH WATER MOSQUITOES OF PUERTO RIOO^ 


By Georoe 8. Tulloc®, Associate Entomologist, 

Division of Insects Affecting Man and Animals, 

Bureau of Entomology and Plant Quarantine 

The purpose of this paper is to report on studies concerning the 
distribution in Puerto Rico of certain species of mosquitoes which 
breed in brackish waters. These species may be divided into two 
groups. The first includes those forms which were found in both 
fresh and brackish waters and the second, those forms found only 
in brackish waters. Although the tolerance or preference of certain 
mosquitoes for water containing vaious quantities of salt has been 
recognized for many years, little attention has been directed to a 
study of the various species in relation to the salt content of their 
breeding media. The data on this subject presented here are based 
on observations made in Puerto Rico during 1935-36. 

The salts responsible for the brackish condition of certain mos¬ 
quito breeding waters in Puerto Rico are derived either from the 
aoil or from the ocean. The salts in the soil have been deposited 
as a result of the decomposition of organic or inorganic materials, 
and in certain parts of the coastal plain relatively large amounts 
are present. It is probable that at one time soil salts were rather 
generally distributed throughout the entire coastal plain. In regions 
having heavy rainfall and good drainage, leaching has proceeded to 
the extent that the soil is suitable for agricultural purposes. In 
dry, poorly drained areas, such as are found in portions of the south¬ 
ern coastal plain, the leaching process has proceeded at a much 
-slower rate with the result that the soil is unfit for agricultural 
purposes. In these areas rain or waste irrigation waters accumulate 
in natural or artificial depressions, salts pass into solution, and a 
brackish pool suitable for the development of certain mosquitoes 
results. It is, therefore, not uncommon in Puerto Rico to find the 
salt-marsh mosquito, Aedes sollicitans (Walk.) developing in popls 
which may be many miles away from the ocean. The area of this 
habitat is increased during the rainy season and decreased during 

^Tliese investigations were carried on with special funds available to the Bureau of 
Wtttomology and Plant Quarantine of the U. S. Department of Agriculture for studies on 
laneets of Puerto Bico. They were under the technical direction of the Division of In- 
naete Affecting Man and Animals, and conducted in cooperation with the Vederal Bzperi- 
Station at Mayagtlez, where headquarters for the investigations were located. 
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the dry season. The concentration of the salts in the pools is in¬ 
creased by evaporation and decreased by the addition of water. 

In certain regions along the seacoast where the slope is gradual, 
tidal swamps are present. Brackish water areas are produced fay 
the mixing of ocean water with drainage, rain, and waste irriga¬ 
tion waters, and if other conditions are favorable, breeding of mos¬ 
quitoes takes place. A similar condition is produced in the rivers 
at certain seasons. The topograhy of Puerto Rico is such that the 
rivers arising in the central mountainous regions must traverse a flat 
coastal plain before reaching the ocean. The flow of the rivars is 
retarded by the loss of grade in the coastal plain and by sand bars 
thrown across the river mouths by tides. During the rainy seasoos 
the rivers are able to maintain channels through the sand bars, faut 
during the dry season the sandbars cause the river waters to becoms 
impounded in their own courses. During high tides and stonufl^ 
waves pass over the sandbars into the impounded fresh waters, caus¬ 
ing them to become bi*ackish. In the shallow margins of fhesa 
impounded brackish areas the development of mosquitoes takes places* 

The brackish condition of the mosquito-breeding areas is caused 
principally by chlorides. The concentration of chlorides, or, raffaflEr, 
the total halogen expressed as chlorine, serves as an indication of 
the brackish condition of a pool. In pools which receive their aalti 
from the ocean the relation between the halides and the total salinity 
is definite and is based on the following formula. 

Salinity — 0.030 + 1.8050 Chlorine' 

In pools which receive their salts from other sources the halide 
concentration is not a direct index of the salinity but it serves, never¬ 
theless, as an indication of the brackish condition. Accordingly a 
quantitative study of the halides was made in pools containing mos¬ 
quitoes. The halide concentration was determined by volumetrie 
titration and is expressed as parts of chlorine per 100,000 parts of 
sample. 

The following 12 species of mosquitoes were taken in braeddah 
waters in Puerto Rico: Aedcs i^ollicita/M (Walk.), A. tdeniorhyndkuB 
(Wied.), Ano]^eles albimanus Wied., A, crucia/ns Wied., A. gnt^ 
hamii Theob., Culex atratus Theob., C. bahamensis Dyar and 
C. habUitator Dyar and Knab, C. inhibitator Dyar and E^nab, (7. 
gripalpus Theob., and Psorophora pygma^a (Theob.), and tTruug 

* Knudien, M. 1901. Hydrographical Tables. Oopenhagea. 
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taewia sp. Only three of these, Anopheles crucians, Aedes solUeitans, 
and Cidex hahamensis, were found to be restricted to this habitat, 
the remaining nine being taken at other times in waters free of 
chlorides. 

It was possible from quantitative field tests to establish provisional 
chlorine ranges for nine of the species (Table 1). Cvlex habiUtator 
and a species of Uranotaenia^ were found in fresh waters and in 
brackish waters containing up to 210 parts of chlorine. Cvlex nt- 
gripalpus, Psorophora pygmaea, Cvlex inhibitator, Anopheles albi- 
tnanus, and Anopheles grabharm have greater ranges, which sug¬ 
gests a greater tolerance for salts. A distinct preference for salts 
is exhibited by Cvlex hahamensis and Aedes soUicitans. 

TABUE 1.—PbOVISIOKAL OOLOIUNB Banoks or Watdbs m Whioh Vakious 
Spechs or PuBBTO BioAn IfosQurron ' Wibb Foinn> 



Parts chlorine per 100,000 

Number of 

Species 

parts of sample 

coUeetioni 

Culex hdbiiitator 

0-186 

8 

Uranotaenia sp. 

0-210 

95 

Culex nigripalpm 

On540 

20 

Psorophora pygmaea 

0-765 

3 

Oidex iiihihitator 

0-770 

30 

Anopheles albimanus 

0-950 

111 

A, grahhamii 

0-950 

8 

Culex hahamensis 

195-900 

13 

Aedes soUicitans 

370-940 

11 


'It is posiible that two species of Vranoiosnia are inyolred, 

* Sea water contains approximately 2,000 parts of chlorine per 100,000. 
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